AHHOTAMHM Pa004YUX MPOrpaMM IHCIUILIHH
JAucunninHabl 00s3aTeIbHOM YacTH (0a30Bas 4acTh)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Anocrpannsplii m361k» (51.5.01)

1. Heap AUCHMILVIMHBI: TpUOOpeTeHHE OOydJaroImUMUCA OOIIe, KOMMYHHKATUBHOW U
po(hecCHOHANTLHOM KOMITETEHITNI, YPOBEHb KOTOPBIX HA OTAETBHBIX 3TalaXx sI3bIKOBOW MOJTOTOBKU
MO3BOJIIET HCMOJb30BaTh HMHOCTPAHHBIA SI3BIK TNPAKTHUYECKH Kak B TPOo(dheCcCHOHATHLHOM
(MpOWU3BOICTBEHHON M HAyYHO ) NESTEILHOCTH, TaK U JJIS IeJIel caMo0Opa30BaHusl.

2. B pe3yabTaTe uM3y4eHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITCTCHITUSMU

- CIIOCOOHOCTHIO K KOMMYHHMKAIlMd B YCTHOW M NHCbMEHHOM (QopMmMax Ha pPYyCCKOM U
MHOCTPAHHOM SI3bIKaX JUIsl pEHICHUS 3a]]a4 MEKIUYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5).

3namu:

- OCHOBHBIE  CIOCOOBI  COYETAEMOCTH  JIGKCMYECKMX  €IWHUI] U  OCHOBHBIC
CJIOBOOOPA30BATEIHHBIC MOJICTIN;

- PyCCKHE SKBHBAJIEHTHI OCHOBHBIX CJIOB U BBIPAXKEHUI PeUun B MPOIECCEe MEKINYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE MPUEMBI U METO/IbI peepUPOBAHKS U AHHOTUPOBAHHUSI IUTEPATYPHI;

- MAaCCHBHYI0O U aKTHBHYIO JIEKCHKY, B TOM 4YHCJe OOIICHAy4YHYI0 U CIEHUaTbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO JIJIsi paOOTHI Ha/l TUTIOBBIMU TEKCTAMU;

- IPUEMBI PabOTHI C OPUTHHATBHOMN JIUTEPATYPON HA HHOCTPAHHOM SI3BIKE.

Ymemns:

- paboTaTh C OPUTHHAIBHON JTUTEPATYpOil HA HHOCTPAHHOM S3BIKE;

- paboTath CO CIOBapeM;

- BECTU TEPENUCKYy Ha M3Y4aeMOM S3bIKE C LEIbI0 MEKINYHOCTHOIO U MEXKKYJIbTYPHOIO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JEATEILHOCTh MPUMEHHUTEIHLHO K cepe ObITOBON M mpodeccrnoHambHON
KOMMYHUKAaIUH.

Braoems:

- MHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXKJIMYHOCTHOTO M MEXKKYIbTYPHOTO OOIICHUS,
HAaBBIKAMH W YMEHHUSMHU pPEUEBON JEATEILHOCTH TPUMEHUTENBHO K cdepe ObITOBON U
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJUYHON peyu;

- OCHOBaMHu pedepHpOoBaHUS U aHHOTUPOBAHUS JINTEPATYPbl HA M3y4a€MOM HHOCTPaAaHHOM
A3BIKE.

3. KpaTkoe cogepskaHue JUCHHUILINHBI:

Brenenue. Ilpenmer u ponb MHOCTPAHHOTO s3bIKa. KpaTkwe MCTOpUYECKHUE CBEICHHS 00
M3y4aeMOM S3bIKe. 3a7aul U MECTO Kypca B TIOJrOTOBKE OaKaiaBpa TEXHUKH U TEXHOJIOTHH.

Mooyne 1. |.I pammamuueckue mpyoHocmu uzyiaemozo sA3vika:

1.1 JIuuHble, NPUTSHKATETbHBIE U POYHE MECTOUMEHHSL.

CrpsikeHue 1i1aroja-cBsi3KHy.



W3menenue rnaroia-cBa3ku B (opmax Hacrosimiero BpeMeHu. OOpa3zoBaHHE pazIUYHbBIX
BUJIOBPEMEHHBIX (OpM ¢ MOMOIIBI0 rinarona-cBsa3ku. OOpa3oBaHue u ynotpebdieHue Gopm
NaCCHBHOTO 3ajiora. Mi3MeHeHue Tarojia-CBI3Ku B pa3iMyHbIX (hopMax MpOIIEAIIEro U OyayIiero
BpeMeHH. [ 1aron-cBsi3ka B OTPUIIATENBHBIX MTPEITIOKEHUIX.

1.2 Topsipok cinoB B npeanioxkeHuu. [IpsMoii mopsaoK CIOB yTBEPAUTEIBLHOTO MPEIOKEHUS
B pa3IUYHBIX BHUAOBPEMEHHbIX (opMax. VI3MeHeHHe mopsaKa CJIOB B BOIPOCUTENBHBIX
nperioxkeHusx. [lopsaok clIOB M MOCTPOEHHE OTPHULATENBHBIX MNPEAIOKEHUNH. OMmbaTHuecKue
KOHCTPYKIIUH.

Mooynw 2. |l. Ymenue memamuueckux mexcmos:

2.1. Beenenue B cieUalIbHOCTb.

2.2 1.1. MeHnnenees.

2.3. PXTY um. JI.1. MeHnpaeneena.

ITonsTHE O BUIAaxX YTEHUS HA IpUMepax TeKCToB o Xumuu, [{. 1. Menoeneeee, PXTY um, /].H.
Menoeneesa.

AKTHUBH3AIUS JIEGKCUKU IPOUYNTAHHBIX TEKCTOB.

Mooy 3. . Ilpakmuxa ycmuou peuu no memam:

3.1. «'oBopuM 0 cebey.

3.2. «B ropoge».

3.3. «PaiioH, T1Ie ST KUBY».

MoHosoruueckast pedb Mo TemMe «o cede.

Mooyne 4. |. I pammamuyeckue mpyoHocmu u3y4aemo2o A3ulKa:

4.1. Uadunutu. ®opmel uHbuHUTHBA. [IpomomkeHHBI W TepheKTHBIA HHPUHUTHUB.
Oynknun MHGUHUTHUBA B TIpeuioxkeHnn. OOpa3oBaHue U ynoTpediieHne NHOUHUTUBHBIX 000POTOB
TUTA «CJIOXHOE TOJIeKAIIee» U «CI0XKHOE NOMOoJHEeHHe». BapuaHnTel nepeBoja MHPUHUTUBHBIX
000pOTOB Ha PYCCKHUH SI3BIK.

4.2. BupnoBpemennoie (opmbl TiarosoB. (OO0pa3oBaHHWE MPOCTHIX, MPOJODKCHHBIX,
nepPeKTHBIX U MePPEKTHO-IIPOOIKEHHBIX BpeMEH. BompocuTenbHbIE TPEIOKEHHUS B PA3TUIHBIX
BpemeHax. OOpa3oBaHUE OTPHUIATETBHBIX (JOPM TIIaroJia B pa3inyHbIX BPEMEHAX.

Mooyne 5. . Mzyuarowee umenue HayuHO-NONYIAPHLIX MEKCMO8 NO BbIOPAHHOU
cneyuanrbHOCmu.

[IpumepHas TeMaTHKa TEKCTOB:

5.1. «Xumu4deckast TEXHOJIOTHUS U HAYYHBIE METOBI».

5.2. «XUMHYECKOE MPETPUATHEY.

Mooynw 6. ll. Ilpakmuxa ycmuoii peuu no meme:

6.1. «CtyneHyeckas >KHU3Hb.

6.2. «XuMus, U3MEPEHUs B XUMUYECKON TEXHOIOTUI.

Mooyne 7. |. I pammamuyeckue mpyonocmu u3y4aemo2o A3vlKa:

7.1. Ilpuyactus. [Ipuyactus Hacrosuero u mpouienmero BpemeHu. Ilepdextasie Gpopmbl
npuyactus. Mecto npuyacTuil B MpeaiokeHuu. Pa3zniuuHble BapuaHTHI MEPEBOJIa MPUYACTUN HA
pycckuii si3bIK. [IprdacTHBIe 000POTHI M MPHUEMBI UX TTEPEBOIa Ha PYCCKHUM SI3BIK.

7.2. CocnararenbHoe HakjoHeHHe. DOpMBI coclaraTelbHOIO HAKJIOHEHHS B H3y4aeMOM
s3bIKe. MoJjalIbHbIE TJIarojbl U MX UCTOJIb30BaHUE B MPEAJIOKEHUAX B COCTIAraTeIbHOM HAKIOHEHUH.
TuIbl yCIIOBHBIX NIPEMIOKEHUN. BapraHThI IepeBoia NPEeUI0KEHUN B COCIIAraTeJIbHOM HaKIIOHEHUH
U YCJIOBHBIX MPEIJIOKECHUH.

Mooyns 8. ||. 3yuarowee umenue mexcmoe no memamuxe:

8.1. «Xumuueckas 1abopaTopus».



8.2. «M3mepeHus B crielMalIbHON J1ab0paToprm.

Mooynw 9. .IIpakmuxa ycmuoti peuu no memam:

9.1. «CtpanHa u3y4aemMoro si3bIKa.
9.2. {IIpoBeieHUE 1ETOBOM BCTPEUH».
9.3. «3akioueHne KOHTPAKTa.

4. O0beM y4eOHOH TUCIHUIIINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHBIX B akanem.
eMHHIIAX gacax
OO0mas TpyA0eMKOCTh JTUCHHUIJIMHBI 10 Y4eOHOMY IJIaHY 8,0 288
KonraktHas pa6ora (KP): 0,56 20
Jlexumn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,56 20
CamocrositesbHas padora (CP): 6,97 251
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 0,47 17
B ToM umnciie mo cemecTpam:

1 cemecTp
O01mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 72
KonTaktHas padora (KP): 0,17 6
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTh (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,17 6
CamocrositesbHas padora (CP): 1,72 62
Buja xonTpoJsi: 3auer 0,11 4

2 cemecTp
OO6masi TpyA0eMKOCTh TUCIHIIJIMHBI B ceMecTpe 2,0 12
KonraktHas pa6ora (KP): 0,17 6
Jlexuuu (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,17 6
CamocrosiTesabHas padora (CP): 1,72 62
Buja xoHTpoJisi: 3auer 0,11 4

3 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 4,0 144
KonraktHas pa6ora (KP): 0,22 8
Jlexumn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 3,53 127
Buja xoHTpOJISI: IK3aMeH 0,25 9




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

eAMHHIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 8,0 216
KonraktHas pa6ora (KP): 0,56 15
Jlexuuu (Jlek) - -
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,56 15
CamocrositesabHas padora (CP): 6,97 188,25
Buja xoHTpoOJIsi: 3a4eT / IK3aMeH 0,47 12,75
B ToM umciie mo cemecTpam:

1 cemecTp
O01mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 54
KonrakTHas pa6ora (KP): 0,17 45
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,17 4,5
CamocrositesbHas padora (CP): 1,72 46,5
Buja xonTpoJisi: 3auer 0,11 3

2 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 54
KonrakThas pa6ora (KP): 0,17 4,5
Jlexuuu (Jlek) - -
JlaGopaTtopHsie padoTs (J1ab) - -
[Tpaktuueckue 3ausatus (113) 0,17 45
CamocrositesbHas padora (CP): 1,72 46,5
Bua KOHTpoOJSA: 3a4eT 0,11 3

3 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 4.0 108
KonraktHas pa6ora (KP): 0,22 6
Jlexuuu (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 6
CamocrositesabHas padora (CP): 3,53 95,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«®uaocopusn» (b1.5.02)

1. Heap AucuMNIMHBI: CHOPMHUPOBATH y CTYJACHTOB KOMIUIEKCHOE MTPEICTABICHHE O POJIA U
MecTe procodun B CUCTEME TYMaHUTAPHBIX, COITUABHBIX U €CTECTBEHHBIX HAYK, TO3HAKOMHUTH UX
¢ ocHOBaMH (pusiocopckoro 3HaHUS, HEOOXOJUMBIMHU ISl PEIICHUS TEOPETHUECKUX U MPAKTHYECKUX
3ajad.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSMU

- CcHocOOHOCTBIO HCIIOJIb30BaTh OCHOBBI (huiocockux 3HaHMU A7 (opMUpOBaHUS
MupoBo33pendeckoii nozummn (OK-1).

3nams:

- OCHOBHOE COJIEp)KaHUE TJIaBHBIX (MIOCO(PCKUX IIKOJ W HAMPABICHHUM, MPEICTaBUTEICH
ATHUX IIKOJI, CBSA3b U pa3ianune ux GuiocoPCcKux uaeu, CBsi3b UCTOPUKO-PUIOCO(DCKUX KOHIICTIITUHN C
COBpPEMEHHBIMH MPo0IeMaMH HHIUBUIYaTbHON U OOIIECTBEHHOM JKHU3HH.

Ymems:

- MOHMMATh W AaHAJIU3UPOBATh MHUPOBO33PEHUYECKHE, COLMAIBHBIE U WHIWBUIYyaJbHBIC
po0IeMbl COBPEMEHHOM JKU3HU;

- TPaMOTHO BECTH JIUCKYCCHIO, ApTYMEHTHPOBAHO OTCTAaUBATh CBOIO MO3HIIUIO MO 3HAYMMBIM
¢mrocopckum mpobiieMaM COBPEMEHHOM JKM3HM, ONHUPAasCh Ha HapaOOTaHHBIH B HCTOPUHU
¢mocopun Matepuai;

- MPUMEHATH TOJy4eHHBIC (PUITOCOPCKUE 3HAHUS K PEIICHUIO TPOPECCHOHAIBHBIX 3a]1a4.

Braoemy:

- TIpeACTaBJICHUAMHU O pusocodhun KaKk HayKe W CHCTEME LIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTapHOTO 3HAHUS;

- ocHOBaMHU (pri10cOCKOTO MBITTUICHHS;

- KaTeropraibHbIM aNlapaToM U3y4aeMOi TUCITUTUINHEL, GUIOCOPCKUMU METOIaMU aHATTN3a
pa3MyHBIX po0sIeM, HaBbIKaMH (HIIOCO(CKOM KyIbTYpPHI Ui BBIPAOOTKH CHCTEMHOT'0, LIEJIOCTHOTO
B3TJIS1a HA JEHCTBUTENFHOCTh U MECTO XUMHUHM M XUMHUYECKOW TEXHOJOTHH B IEJIOCTHON KapTHHE
MUpA.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI:

Brenenue. duocodus, ee MpoUCX0XKISHUE U POJIb B 0OIIECTBE.

Mooy 1. OcnosHbie ghunocoghckue wikonvl.

Antnunas ¢unocodus (mocoxkpatuku, copuctel, Cokpat, Jlemokpur, [lnaron, Apucrorens,
SIUTMHUCTHYECKU-pUMCKast pustocodusi). OCHOBHBIE TPOOIIEMBI CPETHEBEKOBOH (PMIIOCO(UU U ATTOXU
Bospoxnenus. @unocodpuss Hooro pemenu (XVII — XVIII BB.) Unpeonorus Ilpocsemienus.
Hewmeukas knaccuueckas ¢unocogus. Pycckas gpunocodpus XIX — XX BB. OCHOBBI MapKCHUCTCKON
¢mnocopun. OCHOBHBIEC HANpaBJICHUSI COBPEMEHHON (H1ocopu.

Mooy 2. @unocopckue konyenyuu 6uimuss U NOZHAHUAL

[Ipobnema OwiTust B uctopuu ¢unocoduu. IloHITHS MaTepuaTbHOTO W HACATBHOTO.
OcHoBHBIE (uIOCOPCKHE HAMPABJICHHS: MaTepUAIM3M H Hacanu3M. [IpuHIUMI T100aIbHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHUHE MHUpA.

Konnenmuu mpocTpancTBa u BpeMeHH B HCTOpHUH (puitocohru U HAYKH.

[Ipoucxoxaenue co3Hanus. Ponp Tpyna B MpOUCXOXKACHUN CO3HaHUA. WeanucTuueckue u
MaTepHaTUCTUYeCKHe KoHIenuuu co3Hanus. Co3Hanue u Mo3r. Co3HaTeabHOEe U O€CCO3HATEIBHOE.
Co3Hanue u s13bIk. CO3HAHUE U CAMOCO3HAHUE.



Konuenmumn raoceonoruu B uCTopuu Gpuitocouu: ceHCyaan3M, pallioHaAIN3M, CKENTUIIN3M,
ArHOCTUITN3M, KOHIICTIIUS BPOXKICHHBIX HJIEH, anpropu3M. JlnanekTuka mo3HaHus: YyBCTBEHHOE U
parmonansHoe. OCHOBHBIE TEOPHH UCTUHBI.

Mooyns 3. IIpobremul yenosexa 6 ghunocoguu.

UYenoBek kak mpeamer umocodcekoro anammsza B ucropuu unocodpuu. I[IponcxoxaeHue
YyeJioBeKa: MPUPOIHBIE U COLIMAIbHBIE YCIOBUS aHTPOIIOCOLIMOreHe3a. bruonornyeckoe 1 ColuanbHOe
B yenoBeke. MIHAUBUI, MTHAUBUIYaIbHOCTb, TUYHOCTD.

CMmpbIcn KWM3HU M TIpelHa3HadeHHe dvenoBeka. JKu3Hb, cMepTh, OeccmepTHe. JIBHKeHUHe
HEHACHJIUSA, €ro Pojib B COBpeMeHHOM xu3HU. Llenu u nenHoctu. CBo60a BOJIU M OTBETCTBEHHOCTD
TUYHOCTH. HpaBCTBEHHBIE, peUTHO3HBIC, ICTETUYECKUE TICHHOCTH.

Mooyns 4. @urocoghusi ucmopuu u odwecmaa.

YeIoBEK B CHCTEME COLMAIBHBIX CBs3ed. JIMYHOCTL M Macchl, CBO0OOJAa U HEOOXOIUMOCTE.
Ounocodust uctopuu: GopMaIMOHHAS U [UBUIM3AIMOHHAS KOHIICTIIIUH UCTOPUUYECKOTO PA3BUTHSL.
[IporpeccucTckue M LMKIMYECKHE MOJENH pa3BuTusa. ['nmoOanbHbIE MpOOIEMBbl COBPEMEHHOCTH.
Konnenmus ycToWuyuBOro pa3BUTHs U CLIEHApUU OYIYyIIETO.

Ob6mectBo u ero cTpykrypa. CoruanbHasi, TOJIUTHYECKAs W AyXoBHas chepbl oOIIecTBa.
Konnenmuu rocymapctBa B uctopuu ¢punocodckoit Meiciu. ['pakiaHnckoe oOIIECTBO U MPABOBOE
roCyapCTBO.

Mooy 5. @unocogckue npobremvl XuUMuu U XUMUYECKOU MEXHOIO02UU.

Hayunoe u BHeHayuHoe 3HaHuWe. CTpPyKTypa HAaydyHOTO 3HAHHS, €r0 METOIbI U (OPMBI.
HayuHble peBontonuu U CMEHa TUIIOB PAllMOHATBHOCTH. Hayka B COBpeMEeHHOM MHpE. DTHKA HAYKH
U OTBETCTBEHHOCTH YYEHOTO.

[IpoGnema cooTHOUIeHUsT Haykd M TeXHUKH. CoIMalibHble MOCIEACTBHUS Hay4dHO-
TEXHUUYECKOT0 Iporpecca. ITUYECKHEe U SKOJIOTUYECKIE UMIIEPATUBBI Pa3BUTUS HAYKH U TEXHUKH.

MecTo XUMHU B CHCTEME €CTeCTBEHHbIX Hayk. OCHOBHas MmpoOieMa XMMHM KaK HayKu U
npousBoacTBa. Llenn u 3amaun xumudeckor TexHonoruu. Crnenndrka XMMHUKO-TEXHOJIOTHYECKOTO
3HaHUS: PYHIAMEHTAIBFHOE U MIPUKIIATHOE, IMITUPUIECKOE U TEOPETHIECKOE.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buanbi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 5,0 180
KonTaktHas padora (KP): 0,33 12
Jlexmmn (Jlek) 0,22 8
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrosiTesabHas padora (CP): 4,42 159
Bua KOHTpOJISA: IK3aMeH 0,25 9




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

SAMHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 5,0 135
KonraktHas pa6ora (KP): 0,33 9
Jlexmmn (Jlek) 0,22 6
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesabHas padora (CP): 4,42 119,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs pado4yeil NPOrpaMmMbl JUCUUIIIMHBI
«HUcropus» (b1.5.03)
1. leas AucUMIIMHBI: (OPMUPOBAHUE Y CTYJEHTOB KOMILJIEKCHOTO MPEACTABICHUS O POIIU
n MCECTC HCTOPUU B CHUCTCMC TYMAHUTAPHBIX U COLUAJIBHBIX HAYK, KYJIbBTYPHO-UCTOPHYCCKOM
cBoeoOpasun Poccun, ee mMecte BO BCEMHPHO-UCTOPHYECKOM IIporiecce, 00 OCOOEHHOCTSAX U
OCHOBHBIX JTamax €€ HCTOPUYECKOrO pa3BUTHSA; BBEACHHUE CTYIEHTOB B KPYr HCTOPHUYECKHX
npo0JIeM, CBA3aHHBIX C 00JaCThI0 OymyIel mpodecCHOHATbHON AesTETbHOCTH.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JMOJIKEH:

Obaadamse CIENYIOMUMA KOMIETSHITHSIMHE:

- CHOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BHUTHs 00IIecTBa Ui OPMUPOBaHUS rpaxaanckoi nosunun (OK-2).

3nams:

- OCHOBHbIE HaNpaBJIeHUs, TPOOIEMbl 1 METOAbl HCTOPHUUECKON HAYKH;

- OCHOBHBIE 3TaIlbl U KJIIOUEBbIE COOBITHS ncTopuu Poccuu u Mupa; ocOOEHHOCTH pa3BUTHSA
POCCHICKOTO TOCYIapCTBA, BBIIAIOIINXCS IeATeNIel OTEUeCTBEHHOM W BCEOOIEH UCTOPHUH.

Ymems:

- COOTHOCHUTH OOIIMEe MCTOPUYECKHUE TMPOLECChl M OTAeNbHBIE (DAKThI; BBIABIATH
CYIIECTBEHHBIE YE€PThl HCTOPUUECKUX MPOLIECCOB, SIBICHUI U COOBITHH; aHATU3UPOBATH COLIUATBHO-
3HAYMMBbIE TPOOJIEMBL;

- (hopMyIHpPOBATh M APTyMEHTHPOBAHO OTCTAaWBATh COOCTBEHHYIO IMO3UIUIO 110 Pa3IUYHBIM
npo0eMaM UCTOPHH.

Braoemy:

- Ipe/ICTAaBICHUSAMH 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME 'yMaHUTApHOI'O 3HAHUS,

- IPE/ICTaBICHUSAMHU 00 OCHOBHBIX 3Tallax B UCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHUH;

- KaTeropuaibHO-MIOHATUWHBIM aIlIIapaTOM U3y4aeMOW JUCLHUILINHBI;

- HaBbIKaMU aHAJIN3a UCTOPUYECKUX UCTOUHUKOB.

3. Kparkoe comepxxanue Q1M CUMILTHHBI:

B conepxanue kypca BKJIIOYaeTCs MOHATHE 00 MCTOPHH KakK HayKe, 0 €€ MecTe B CHCTEME
COLIMAJIbHO-TYMAHUTAPHBIX HayK, U3J1araloTCsi OCHOBBI METO/I0JIOTMHM HCTOPUYECKON HAyKH.

PackpeiBaetcs conepkaHue W 00Ias XapakTEpUCTUKAa OCHOBHBIX ATAllOB OTEYECTBEHHOM
ucropuu. Havano poccuiickoii rocyaapcTBeHHOCTH. KwueBckas Pycb. OTHOKYIbTYpHBIE U
COLIMAIbHO-TIOJIMTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCHICKOM rocyaapcTBeHHOCTH. [IpuHsThe
XPUCTHAHCTBA.

Pycckue 3emmm B XII — nauwane XVI BB. OOpazoBanue Poccuiickoro rocymapcrsa, €ro
ucropuueckoe 3HaueHue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapcto B XVIII Beke — Beke MOAEpHHM3AMU U MpOCBeIeHUs. Pedopmbl
[etpa I kak mepBas MOMBITKA MOJICPHU3ALIMH CTPaHbl, €€ ocobenHoctu. @opmupoBanue Poccuiickoii
uMiiepur. OCHOBHBIE HAlPAaBJICHUS «EBPOIEU3ALMN» CTPAHbI. JBOJIOLHS COLUUAIBHON CTPYKTYPHI
obmectna. JlanpHelmee pacimuperue rpanui Poccuiickoil umMmepun.

Poccus B XIX cronerun. IlpomsinuienHsiii nepeBopor B EBpone m Poccum: oOmiee u
ocobenHoe. Baxueimme ycnoBusi nepexoga Poccum k MHIyCTpUaTbHOMY OOIIECTBY — PEIIICHHE
KPECTBSIHCKOTO BOIIPOCAa M OTpaHUYEHUE camopepxkaBus. JINTEeIbHOCTh, HENOCIEN0BATEIbHOCTD,
UKIMYHOCTh Tpouecca OypikyasHoro pedopmupoBanus. Ponb cyObekTHBHOTO (akTopa B



npeonosieHnn oTctaBanusa. Pedopmer XIX Beka, ux 3HaueHue. OOmiecTBeHHbIe ABMKeHUA B XIX
BEKE.

Poccus B mauane XX Beka (1900 — 1917rr.). OcOOEHHOCTH COIUATBHO-3KOHOMUYECKOTO
pasButus Poccuu B Hauane XX Beka. OObEKTUBHAS MOTPEOHOCTh HHIYCTPUAIBHON MOIEPHHU3AIIUN
Poccun. CoorHomenue nonutuueckux cwil B Poccum B Hawanme XX Beka. Hapacranume kpusuca
camonepxkaBusi. llepBas poccuiickas peBomtonus. OOpa3oBaHHE TOJUTUYECKUX TAPTHH.
lNocynapctBeHHas ayma Hadasia XX BEKa KakK IMEPBBIM OMBIT POCCHUUCKOIO MapiaMEHTapu3Ma.
CronwsmuHcKas arpapHas pedopma. [lepBast MupoBas BoliHa 1 ydactue B Heil Poccun. deBpanbckas
peBosironust 19171, 1 KOpeHHbIE U3MEHEHHUSI B TOJIMTUYECKOM JKMU3HU CTPAHBI.

®opmupoBaHUe M CYIIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
OxTs0peCcKOr0 BoOpykeHHOTo Bocctanus B Ilerporpane. II Beepoccuiickuii che3n CoBeToB U €ro
penieHus. DKOHOMHUYECKas W COolHajdbHas TOJMUTHKA OOJBIIEBHKOB. [pakmaHckas BOWHA W
uHocTpanHast wuHTepBeHuus. Cynpba u 3Hauenue HOIla. VYTBepxkaeHue oxHOMAPTUHHON
noymtrdeckoir cucrembl. O6pazoBanne CCCP. Ilonmutndueckass 60ppba B mapTUM U TOCYAApPCTBE.
CCCP B roasl nepBbix maTmwieTok (konery 20-x rr. — 30-¢ rr.). DopMUpOBaHHUE pEKUMA JTAIHON
Biactu CTanuHa U KOMaHIHO-aIMUHHACTPATUBHON CUCTEMBI YIPAaBJICHUS TOCYAapCTBOM. BHemIHss
nosmtuka CCCP B 20-30-¢ rr. CCCP BO BTOpOi#t MupoBoii u Benukoit OTeduecTBEeHHOW BOITHE.
H3MeHeHne COOTHOLIEHUS CHJI B MUpPE I10CJIe BTOPOM MUPOBOM BOMHBI. Hauano «X0no1HON BOMHBI.
Tpynnoctn mnocneBoeHHoro passutuss CCCP.  VikecroueHHWe NOJUTHYECKOIO pEXHUMa U
U/IC0JIOTUYECKOTO KOHTPOJIsA. [IoNbITKM OOHOBJICHHUS «TOCYJapCTBEHHOTO colanu3May. XX cbe3J
KIICC u ocyxnaenue kynpra tnaHoctd Cranuna. «OTTenens» B JyXOBHOU chepe. DKOHOMUYECKHE
pedopmer cepeanabl 60-xX TO0B, MPUYUHBI UX He3aBepIIeHHOCTH. HapacTanre KpU3UCHBIX SIBIICHUN
B coBeTckoM oOmiectBe B 70-¢ — cepenune 80-x romoB. Baemmnss momutuka CCCP B koHIe 60-X
Havdasie 80-X TT.. OT pa3psiKd K OOOCTPEHHWIO MEXIyHapoJaHOW oOcTtaHoBKH. «llepecTporikan:
CYIIHOCTb, 11€JTH, 3aJa491, OCHOBHBIE dTarbl, pe3yabrarbl. Pacnag CCCP. O6pa3oBanue CHI'.

CraHOBIIEHHE HOBOM POCCHUHCKON rocymapcTBeHHOcTH (¢ 1991- mo Hacrosiee Bpems).
JIuGepanbHas KOHILEMIUS POCCUICKUX pedopM: mepexol K phIHKY, (opMUpOBaHUE Ipa)kIaHCKOTO
o0rmiecTBa ¥ MpaBoBOro rocyaapctna. «lllokoBas Tepanus» s3KoOHOMHUYECKUX pedopM B Havase 90-x
rogoB. Koncrtutyuuss Poccuiickoit ®enepaunn  1993r. MexHalmoHaIbHbIE  OTHOLICHMS.
[MonmuTHueckue mapTuu u oOIECTBEHHBIE ABMKEHMsI Poccuu Ha coBpeMeHHOM 3tarie. Poccust Ha myTH
MoaepHu3anuu. Poccust B cucteMe MUPOBOM 3KOHOMUKHU U MEKTYHAPOJIHBIX CBSI3EH.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0vem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUIaxX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonraktHas pa6ora (KP): 0,33 12
Jlexumn (Jlek) 0,22 8
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
Buja xoHTpOJISI: IK3aMeH 0,25 9




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eAMHHIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 108
KonrakTHas pa6ora (KP): 0,33 9
Jlextuu (Jlek) 0,22 6
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrosiTesabHas padora (CP): 3,42 92,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«®u3nyeckas KyJabTypa u cnopt» (b1.5.04)

1. lean AucHUNIMHBI:

—  OBJIQJICHHE METOJI0JIOTHEN HAyYHOTO MO3HAaHUS (PU3UUECKOM KYJIbTYphI U CIIOPTA;

— OBJAQJCHHE CHUCTEMOW NPAKTHUYECKMX YMEHUH U HaBBIKOB, 00ECIEYUBAIOLINX
COBEPIIICHCTBOBAHUE TICUXO(PU3NUECKUX CIIOCOOHOCTEH;

— 3HaHUE HMCTOPUYECKHMX, HAYYHBIX M IEJArOTMYeCKHX OCHOB (DU3MYECKON KYIBTYPHI,
CIIOpTa U 3/10pOBOT0 00pa3a >KU3HH;

—  ¢dopMUPOBaHHE MOTHUBAIIMOHHO-IIEHHOCTHOTO OTHOIIEHUS K (DU3UYECKON KYIBTYpE,
(¢u3nUIecKOMyY COBEPIICHCTBOBAHHIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA 370POBBINA 00pa3 KU3HHU.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO K CaMOOpraHu3aluu u camoobpaszoBanuio (OK-7);

- CIOCOOHOCTBIO HCIIOJIb30BATh METOABl U HMHCTPYMEHTHI (PU3UYECKOW KYIBTYpHI IS
oOecrieueHns OJTHOLICHHOH colmalibHOM 1 ipodeccnonanbHoi aestenbroctu (OK-8).

Snamu:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (DU3MUECKON KYIbTYPHI U CIIOPTA, TYpU3Ma U 3I0POBOTO
o0pas3a )XH3HU;

—  COUHMalIbHO-OMOJOTMYECKHE OCHOBBI (PU3UYECKOU KYIbTYPHI U CIIOPTA;

—  HUCTOPUYECKHE OCHOBHI (PU3NYECKON KYIbTYPHI U CIIOPTA;

—  HUCTOpHIO (U3NYECKOW KYIBTYpPHl M CIOPTAa, UMETh MPEACTABICHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITUSAX HE TOJBKO CBOCU CTPaHbI, HO U MUPOBOTO YPOBHS; BAKHEHIIINE JOCTHKCHUS
B 00JIaCTH CIIOPTa;

— cnoptuBHble Tpamuiuu MXTU-PXTY um. JI.M. MenneneeBa, MOMHUTh O MOJABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

—  TPUMEHATH MOJTyYEeHHBIC TEOPETHUECKUE 3HAHUS B TIOBCETHEBHOM, 00pa30BaTEILHON U
pohecCHOHATLHON IS TEIILHOCTH;

—  CaMOCTOSITETIFHO COBEPILICHCTBOBATH U Pa3BUBATh CBOW KYJIbTYPHBIN YPOBEHb B 00JaCTH
UCTOPUU (PU3NYECKOU KYIBTYPHI U CIIOPTA;

—  ONepHpoOBaTh TEMATHYCCKUM TOHATHUHHBIM armapaToM COBPEMEHHOH (u3nueckon
KYJIBTHI U CIIOPTA;

—  BBINOJHATH 3a/laHUs, CBSI3aHHBIE C CAMOCTOSITENIbHBIM aHajdu3oM H 00paboTKoit
uH(pOpPMaLIUU IO U3Yy4aeMbIM TEMaM.

Braoemn:

—  HaBbIKAMM KPUTHYECKOTO MBILIUICHUS, 0000IIEHHUS 1 aHAIN3a HH(POPMAITUH, TTOCTAHOBKU
L[EJIU U BbIOOpA MYTH €€ TOCTHXKEHHUS;

—  HCTOJB30BaTh (PU3KYIBTYPHO-O3J0POBUTEIHHYIO JEATEIBHOCTh JJSI  YKPEIUICHHS
3JI0POBbSI, JOCTHUKCHHSI )KUZHEHHBIX U MPOPECCHOHATHHBIX IIETIEH;

—  Merogamu (HuiococKoro mo3HaHusl, HaBBIKAMU PedICKCHH.



3. Kpartkoe cogep:xaHue TUCUMIIMHBI:

JucuuruimHa (Moaynan) o «DPuU3n4eckol KyJbType M CIOpPTY» pealu3yloTcs B PaMKax
6a3oBoil wactu bnoka 1 «Jucuurmumbel (MOZYNH)» TporpaMMbl OakanaBpuata B oObeme 72
aKaJIeMUUYECKUX 4acoB (2 3a4eTHbIC €AMHULIBI) TIPU 3A0YHOU hopme 00yueHus.

[Tporpamma paccunTana Ha U3y4eHHE TUCIUILIMHBI B TEYCHHE IBYX CEMECTPOB (2-T0 U 6-10),
IpENonaraeT, 4To 00y4arourecs noay4aroT TEOPETHUECKYIO TOATOTOBKY B 001acTu «Pusndeckas
KyJIBTYypa U CIOPT».

Pa3zgean! nucHMIIMHLI M BUABI 3aHATHH

Mopyis HasBanue monyis Bcero, Yacos
aKasj.4/3.ell. Jlex CP KP
1. [Ipenmer «®Pusndeckas KyJlbTypa U 36/ 1 3.en. 4 28 4

criopt». CriopT u noasur. Mcropus
CHOPTUBHBIX OOIIECTB CTPAHbI

2 Crnopt Beicmux goctwkenuid. Ucropus | 36 /1 3.ex. 4 28 4

OnuMnuicKux, NapaTuMIUNCKUX,

CHEIHABHBIX, TeQIUMIUNACKUX UTP
Bcero yacon 72 8 56 8

Ka:knbiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:

- IEKLUU;

- MPaKTUYECKUH pa3fien (JoMallHee 3aJaHie — CAMOCTOSITeNIbHAs paboTa CTYJEHTOB);

- KOHTpoJabHBIN pazaen (KP) — 3auer.

Teopernueckuii paszaea QGopMUPYET CUCTEMY HAYYHO-TIPAKTUYECKUX U CHEIUATBHBIX
3HAHWA, HEOOXOAMMBIX IS TOHUMAHUS TPUPOIHBIX M COIMATILHBIX MPOIECCOB ()YHKIIMOHUPOBAHUS
bu3MYeCKO KylmbTyphl OOIIECTBA W JWUYHOCTH, YMEHHS WX aJaNTUBHOTO TBOPYECKOTO
WCIIONIb30BAHUSL ISl JIMYHOCTHOTO M TPO(GECCHOHATBHOTO Pa3BHTHS, CAMOCOBEPIICHCTBOBAHMUS,
OpraHu3aIy 3J0pOBOro o0pa3za JKW3HW TMPU BBIMOJTHEHUU YYeOHOH, NPOdEeCCHOHATHHOU |
COLIMOKYJIBTYPHOH eATEIbHOCTH.

CamocTrosiTesibHasi padoTa IpeaycMaTpUBAeT W3YYEHHE OCHOBHBIX METOJOB M CIIOCOOOB
dbopMupoBaHus y4eOHBIX, MPO(ECCHOHANBHBIX M KU3HEHHBIX YMEHHH M HaBBIKOB CpEICTBaMU
(Gu3nUecKoil KyIbTypHI U CIIOpPTA.

KounTpoabHblii pa3aen. Kputeprem ycrnenrHocTH OCBOCHHS Y4eOHOTO MaTepraia sBIsieTCs
OIICHKAa TIPENOJIaBaTeNsl, YYUTHIBAIOIIAs CBOCBPEMEHHOCTh BBHITIONHEHHS JOMAIHUX 3aJaHHM,
YETKOCTh W TOJIHOIIEHHOCThH BBIMIOJIHEHUS KOHTPOJBHBIX padOT, 3HAHUI TEOPETHYECKOTO pasjena
IPOrPaMMBI



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 72
KonraktHas pa6ora (KP): 0,33 12
Jlexunu (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,33 12
CamocrosiTesabHas padora (CP): 1,45 52
Buja xonTpoJisi: 3auer 0,22 8
B ToM umciie mo cemecTpam:

2 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 1,0 36
KonrakTHas padora (KP): 0,17 6
Jlexmm (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,17 6
CamocrosiTesabHas padora (CP): 0,72 26
Buja xonTpoJisi: 3auer 0,11 4

6 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 1,0 36
KonTaktHas padora (KP): 0,17 6
Jlexumn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (I113) 0,17 6
CamocrositesbHas padora (CP): 0,72 26
Buja xonTpoJsi: 3auer 0,11 4

O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas pa6ora (KP): 0,33 9
Jlexumn (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,33 9
CamocrosTeasnasi padora (CP): 1,45 39
Buja xoHTpoJisi: 3auer 0,22 6
B ToM umciie mo cemecTpam:

2 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 1,0 27
KonrakThas pa6ora (KP): 0,17 4,5




IIpooonsicenue madbauyvi

Jlexuuu (Jlek)

JlaGopatopusbie pabots (JI1ab)

[Tpaktuueckue 3ausatus (113) 0,17 45
CamocrosiTesabHas padora (CP): 0,72 19,5
Bua KOHTpoOJIsA: 3a4eT 0,11 3
6 cemecTp

O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 1,0 27
KonraktHas pa6ora (KP): 0,17 45
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,17 4,5
CamocrosTeasHnasi padora (CP): 0,72 19,5
Buja xonTpoJisi: 3auer 0,11 3




AHHOTANUA Y4eOHOH NMPOrpaMMbl U CIIATIIUMHbI
«Martematuka» (b1.5.05)

1. Heap aucuumiIvHbl: (OPMHPOBAHHE Y CTYJCHTOB CHUCTEMbl OCHOBHBIX IOHSTHUH,
MCIIOJIb3YEMBIX JIJISl TIOCTPOEHUSI BaXHEMIINX MATEMaTUUYECKUX MOJEJEH, U YMEHHUs HCII0JIb30BATh
MaTEMaTUYECKUE METO/bI sl OMCAHUS Pa3JIMYHbIX ITPOLIECCOB.

2. B pe3yabTaTe uM3y4yeHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JMOJIKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCIUTUTHH B TipodeccuonanbHoil nestenbHoct (OITK-1).

3nams:

- OCHOBBI JU(M(EepPeHIUATEHOTO ¥ HHTETPAJbHOTO HCYHCICHUS, Iu((depeHInaIbHbIX
YPaBHEHUN;

- MaTEMaTUYECKHE TEOPUU WU METOJBI, JIEXKAIIUE B OCHOBE MOCTPOCHUSI MATEMaTUYECKHUX
MOJICIEH;

- OCHOBBI IPUMEHEHUSI MATEMAaTUYECKUX MOJEIIEH U METO/OB.

Ymems:

- BBIOMpATh MaTeMaTHYECKUE METOIbI, IIPUTOIHBIE JJISl PEIICHUs] KOHKPETHOH 33/1a4H;

- HCII0JIb30BAaTh MATEMAaTUUYECKUE TOHATHUS, METOABI U MOJAEIH JUISl ONMCAHMS Pa3IMYHBIX
IIPOLIECCOB;

- BBISIBJISITh MAaTEMATUYECKNE 3aKOHOMEPHOCTH, JIEJKAIIME B OCHOBE KOHKPETHBIX MPOLIECCOB;

- HCII0JIb30BAaTh OCHOBHBIE METO/bI CTATUCTUYECKON 00pabOTKU JaHHBIX;

- IPUMEHATh MaTEMaTUYECKNE 3HAHUS HA MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (yHJAMEHTAJIbHbIX MaTeMAaTUYECKUX TEOpUH M HaBBIKAMHU HCIIOJIb30BAHUS
MaTeMaTUYEeCKOro arnmapara;

- METOJIaMU CTaTUCTHUYECKOM 00paboTKKU HHPOPMALIUH.

3. Kparkoe comepxxaHue Q1M CUMILIHHBI:

1 CEMECTP

Beenenue.

[Ipenmer u metonbl MateMaTukud. OmNMCaHWE OCHOBHBIX paszaenoB Kypca. [IpaBuna u
TpeOOBaHUS IPU U3YUEHUH Kypca.

JJIeMeHTBbI aJIredpbl.

UucnoBeie MHOXKECTBa, KoMIUIeKCHbIE yncna. Onpeaenutenu I u Il nmopsakos. BekTopsi:
OCHOBHBIE ITOHSTHSI, CKaJSIPHOE, BEKTOPHOE U CMEIIAHHOE ITPOU3BEIECHNS BEKTOPOB. AHAJIUTHYECKAS
reOMETpHUs: IpsMas Ha IUIOCKOCTH, KpuBble II mopsaka. Marpunbl: nelcTBUs Hax MaTpULaMH,
NpUBEJCHNUE K CTyMeHYaToMy BuAy U BuIy ['aycca. Panr marpunbsl. OOpaTHas maTtpuna. Teopema
Kponekepa-Kanennu. Pemenue cucteMm TuHEHHBIX anredpanueckux ypaBHeHHH. CoOCTBEHHBIE
yucna ¥ BeKTopbl. KBagpaTuunbsie popmbl.

®yukuus ogHoil nepemenHoi. lpexesa pynkuuu. HempepbIBHOCTH (PYHKIIHH.

Oynknua. Crnocobsl 3amanust ¢yHkiuu. llpemen ¢ynkmuu B Touke. OIHOCTOPOHHUWE
npenaensl. [Ipeaens Ha 6eckoHedyHOCTH. beckoHeUHO Mable B OeCKOHEYHO OoJibine (YHKIIHH, UX
CBOMCTBa M B3auMHas cBs3b. CBolicTBa mpenenoB. IlepBblil 1 BTOpOH 3aMedaTeNbHbIE MPENEIBI.
HenpepbiBHOCTh (YHKIIMM B TOYKE M Ha NpoMexyTke. CBOHCTBa (DYHKIMH, HENpEephIBHBIX Ha
oTpes3kax. Touku pa3pbiBa QyHKIIMHM U UX KIacCU(PUKAIHSL.



JAnddepennuanbroe ucunciaenne GyHKIUN OTHOH MepeMeHHOMM.

[MpousBomHass GyHKIMM, €€ TEeOMETPUYECKUH ¥ MexaHWdeckwii cmbich. [IpaBuna
muddepennpoBanus. Tabnmuuna OCHOBHBIX Npou3BOIHBIX. Juddepenuman ¢yHknum, ero
NPUMEHEHUS K TPUOIMKEHHBIM BhIUMCIeHusIM. HBapuaHTHOCTH (hopMblI epBoro auddepennnana.
[IpousBonnas cnoxxHoit QyHKuuU. [duddepeHunrpyeMocTs QYHKIUHU: ONpeAeseHHe, TEOPEeMbl O
cBs3U U PepeHIIpyeMOCTH C HEPEPHIBHOCTHIO U C CYIIECTBOBAHUEM MPOU3BOIHON. OCHOBHBIE
teopembl nuddepenuanpbHoro ucuucienus: Pomnsa, Jlarpamka, Kommu. IlpaBunmo Jlomuramns
(packpbeiTHe HeompeneneHHocTel). [IpousBoaHBIE BBICIIUX TOPSAKOB. JIOKAIBHBIA 3KCTPEMYM
¢byukun. Heo6xoaumbie U TocTaTouHble ycaoBHs skcTpemyMa. [IpaBuiio nccnenoBanus GyHKIUN
Ha MOHOTOHHOCTB M 3KcTpeMyM. [Ipr3HaKy BBITYKIOCTH M BOTHYTOCTH (pyHKIMH. Touku neperuoa.
Heo0xoaumoe u jocraroyHoe ycinoBHs mepernda. ACUMNOTOTHI (DYHKIMHM, UX BUABI U CHOCOOBI
HaxoxaeHus. O01as cxeMa uccieoBaHus (PYHKIIHA, TOCTPOCHHUE UX TPaUKOB.

HNHaTerpajibHoe ucuncieHue GyHKIMU OHOM NepeMeHHOI.

[TepBooOpasnas ¢hynkuus. HeonpeaeneHHblii UHTETpall U €ro cBoMCTBa. Tabiniia OCHOBHBIX
WHTErpaJIoB. MeTOo/Ibl MHTETPUPOBAHMS: HEMOCPEACTBEHHOE HWHTEIPUPOBAHUE, WHTETPUPOBAHHUE
MOJICTAHOBKOM, HWHTETPUPOBAHHWE TIO 4YacTIM. VIHTerpupoBaHWE pAIMOHAIBHBIX JApOOEH.
HNHTerpupoBanne HEKOTOPBHIX UPPAIIMOHAIBHBIX  TPUTOHOMETpUUYeCKuX GyHKIm. OmnpeneneHHbII
MHTETpaJl, ero reoMeTpuyeckuii cmoici. CBoiicTBa onpeneneHHoro narerpaia. @opmyna HerotoHa-
Jleiibnuna. Teopema o cpenHeM 3HAUYCHUH. 3aMEHA NMEPEMEHHON M MHTErPHUpPOBAHUE MO YacTAM B
OINpeAeIEHHOM HuHTerpase. [IpuinoxkeHus OonpeneNeHHOro MHTEerpajga K BBIUMCICHMIO IIOLIAAcH
wiockux ¢Quryp. IloHATHE HECOOCTBEHHBIX HMHTEIPAJIOB: OIPENEICHUs, CBOMCTBA, METOJbI
BBIYKCIICHHUS.

2 CEMECTP

AnddepennuanbHoe ucyucieHue (QYHKIHUA HECKOJbKHX INepPeMEeHHBbIX. JJIeMEeHThI
TEOPHUH IO0JIs.

OyHKIIMU JBYX M 0Oojiee TEPEMEHHBIX: OIpECIICHHe, 00JacTh OINpeIeeHHs, 00JacTh
U3MEHEHMS, TeOMETpUIECcKasi HHTepIpeTalys, TuHuK ypoBHs. [Ipenen ¢pyukuu B Touke. YactHbie
Npou3BOJHBIE (HAa mpumepe (YHKIUMH JBYX MepeMeHHbIX). JuddepenmupyemMocts ¢GyHKIUN
HECKOJIbKUX TepeMeHHBIX. JlocTarounsle ycnoBus auddepenunpyemoctu. [lonHas nmpousBogHas.
[IpousBonnass cnoxHod ¢yukuuu. [lomueii nuddepennman. VHBapUAHTHOCTH  IOJIHOTO
muddepennuana. AHaAIMUTHYECKUN Tpu3HAK moiaHoro nuddepennuana. Juddepenmupopanue
(GyHKIIMM OJHOM M NBYX NEPEMEHHBIX, 3a/JaHHOI HesBHO. YacTHble NPOM3BOAHBIC U TIOJHBIE
muddepeHManbl BBHICIIMX THOPSAAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX MPOU3BOIHBIX (IS
GyHKIMH IBYX TTepEMEHHBIX ). JIOKaIbHBIE SKCTPeMYMbl G YHKIIMH JBYX MTEPEMEHHBIX: HEOOX0MMOE
U JIOCTAaTOYHOE YCJIOBHUS JKCTpeMyMa. YCIOBHBIA J3KCTpeMyM (MeTon MHoxuTened Jlarpanika).
Haubounbiiee n HauMeHbIee 3HaYeHUE (PYHKIIUHU B 3aMKHYTOU 00s1acTH. OCHOBHBIE TOHATHUS TECOPHH
nosisi. CkansspHoe nosie. IToBepxHocTy n muHuK ypoBHs. [Ipon3BogHas no HampasieHuto. ['paguenHt
CKaJISIPHOT'O OJIS M €ro cBoMcTBa. BexkropHoe none. JluBeprenuus nomis. Potop nons. Cea3b MeXy
rPAZMEHTOM U ITPOU3BOAHON 110 HAIIPABJICHUIO.

KpaTHble uHTErpajibl.

JIBOWHOW WHTErpayl: OINpeleSieHHe, T€OMETPUYECKU CMBICHI, CBOMCTBa. Bbruucienue
JIBOMHOTO HWHTErpajga B JIEKapTOBOM W MOJsApHOM cuctemax koopauHaTt Muterpan Ilyaccona.
TpoHHON HHTErpall: OIpEaesIeHHe, N€OMETPUUYECKUN CMBICI, CBOMCTBA. BpluMcieHue TPOWHOIO
uHTerpana. IIpuioxenus qBOMHOTO U TPOMHOTO UHTErPAJIOB.

KpuBosnHeiiHbIe 1 TOBEPXHOCTHbIC HHTErPAJIBI.



KpuBonvHelHbIH HHTErpaj o KOOpAUHATAM: ONpe/IeICHIE, CBOMCTBA, BIUMCIeHUEe. PaboTa
B cwioBoM mnone. dopmyna I'puna. KpuBonmHelHblE HMHTErpajbl, HE 3aBUCALIME OT NYTH
uHTerpupoBanus. lloTeHumanbHas (QyHKIUS, NOTEHIHMAIbHOE mojie. IloHsATHE MOBEPXHOCTHOTO
uHterpana. Ilorok Bekropa uepe3 moBepxHocTh. Teopema I'aycca-Octporpanckoro. ®opmyiia
Crokca.

3 CEMECTP

Anddepennuanbubie ypaBHEeHHS EPBOT0 MOPSAIAKA.

HuddepeHunanbable  ypaBHEHHUA: TMOPSIOK, peEUIeHHe, TeopeMa CYIIECTBOBAHUS H
€UHCTBEHHOCTH pemenusd. 3agada Komm. YpaBHeHMS € pa3gessilOUMMUCA NEPEMEHHBIMH.
Onnoponnsie nuddepeHranbHbe ypaBHeHus. JInneitasie nuddepeHnnansupie ypaBHEHHS IEPBOTO
nopsiika. YpaBHEHHs B OJTHBIX quddeperHnnanax. MHTErpupyonmi MHOKUTENb.

JAu¢pdepennnaibHbie YypaBHEHHs BTOPOro ¥ N-ro NopsiaKa.

Juddepenunansable ypaBHEHUS! BTOPOTO MOPSJIKA, AOMYCKAIOUIME TMOHMKEHUE MOpPsIKA.
Jlunetinbie muddepeHnnanbupie ypaBHEHUST BTOporo mopsiaka. CBoiicTBa pemieHuil. JInaeiHas
He3aBUCUMOCTh (pyHKIui. Onpenenutens Bporckoro. CTpykTypa oOIIero pemeHus JTMHEHHOTO
muddepeHManbHbIe ypaBHEHUS BTOporo mnopsaka. @DyHaaMeHTanbHash cHUCTEMa PpPELICHHI.
Jluneitnble omHOpoaHBIE AU(QepeHnaIbHble YpPaBHEHHS BTOPOrO MOPSAIKAa C MOCTOSHHBIMH
ko3 duureHTamMu: mocrpoeHue odmero pemeHus. Merox Diinepa. JluHeiHble HEOAHOPOIHBIC
nuddepeHIaIbHbple YpaBHEHHST BTOPOTO TOPsIKA € MOCTOSIHHBIME Koddduuuentamu. OOriee u
YacTHOE peIICHUs HEONHOPOIHBIX ypaBHeHMU. JIuHelHble nuddepeHuuanbuple ypaBHEHUs N-
TOIOpSiAKA: CBOMCTBA pEIIEHUI, TEOpeMbl O CTPYKType OOILEro peuieHHus, METOJ| Bapualiu
NOCTOSIHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHUST N-TO TMOpAAKa C MOCTOSHHBIMU
kod(urmenTaMu. AITOPUTM MOCTPOCHUS OOIIETO PEIICHHMS.

Cucremsl 1 depeHIHaIbHBIX YPABHEHUI.

Cucremsl auddepeHnnanbHbBIX YpaBHEHUN TIEPBOTO IMOpPsAKA: OOIIME TOHSTHS, Teopema
CYILIECTBOBAHUS U €IUHCTBEHHOCTU o0Iiero peuieHus. CucreMsl JIMHEHHBIX IUddepeHInanIbHbIX
YPaBHEHUH IEpPBOT0O IOPSAIKA: HHTETPUPOBAHME METOAOM HCKIIOUYeHUs. CHCTEMbl JIMHEWHBIX
nuddepeHIMaIbHbBIX YpaBHEHUH IMEPBOTrO IMOPSAIKA: CBOMCTBA pEIIEHUI, TEOPEMBI O CTPYKTYpe
o0IIero peuieHus, METOJ] BapHallMd MOCTOSHHBIX. CHCTeMbl JUHEWHBIX OJHOPOJHBIX U
HEOJTHOPOAHBIX JU(DPepeHITUANTBHBIX YPaBHEHUIH C MOCTOSHHBIMH KO3(PPUIMECHTAMH. DJIIEMEHTHI
TEOPUHU YCTONUMBOCTH. METO/IbI YUCIIEHHOTO perieHus TuddepeHInaTbHbIX ypaBHEHUH.

YucaoBble 1 PYHKIIMOHAJIbHbIE PSAAbI.

UYucnoBble psJibl: OCHOBHBIE MOHSATHUS, CBOMCTBA CXOAAIIUXCS PSI0B, HEOOXOAUMBIHN MPU3HAK
cxogumoctu. [apmonmveckuit  psg. Paner  upuxie. [lpusHaku cpaBHEHUsT pAOB €
NOJOXKUTENbHBIME uiieHaMu. [lpu3nak JlamamOGepa. MHTerpanbHbIi M paauKaidbHBI TpPU3HAKU
Komm. 3nakouepenyrommecss psabl: npusHak JleiiOHuma. 3HakomepeMeHHBbIC pPSAbL: MOHITHS
a0COIOTHOW U YCIIOBHOM CXOJIMMOCTH, MIPU3HAK a0COTIOTHON CXOAUMOCTH, CBOMCTBA aOCONIOTHO U
YCIOBHO CXOJSLIUXCS PS/IOB.

OyHKIHMOHAIBHBIE PSIbI: OCHOBHBIE MOHATHS, 00MacTh cXxoauMocTd. CTerneHHBbIE PSIbL:
pamuyc, WHTEpBajia, o0OiacTb cxomuMmocTd. CBoicTBa cTenmeHHbIX psagaoB. Psaer Teinopa u
MakJsiopeHa: CBOMCTBA, YCIOBUE CXOJAUMOCTH PsiAa K UCXOAHON (PYHKIIMH, OCHOBHBIE PA3JIOKEHHUS.
Paznoxenune ¢hyHkunu B psg MakiiopeHa ¢ TIOMOIIBI0 OCHOBHBIX pasfiokeHHi. [J1aBHOE 3Ha4YeHHE
¢ynkunu. DxBuBaneHTHble QyHKuuu. [Ipumenenue psgoB Telnopa u MakiiopeHa JUist BHIYUCICHUS
IIPEJIETIOB.

3akiroueHue.

Hcnonp30BaHne MaTEMaTUUECKUX METOAOB B IPAKTUYECKON AESITEIBHOCTH.



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 15,0 540
KonraktHas pa6ora (KP): 1,32 48
Jlexumm (Jlek) 0,66 24
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,66 24
CamocrosiTesabHas padora (CP): 13,07 470
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 0,61 22
B ToM umciie mo cemecTpam:

1 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 5,0 180
KonrakTHas padora (KP): 0,44 16
Jlexmm (Jlek) 0,22 8
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrosiTesabHas padora (CP): 4,31 155
Buja xoHTpOJISI: IK3aMeH 0,25 9

2 cemecTp
O0mas Tpy10eMKOCTh IMCHUILIHHBI B cEMecTpe 4,0 144
KonrakThas pa6ora (KP): 0,44 16
Jlexumn (Jlek) 0,22 8
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrositesbHas padora (CP): 3,45 124
Buja xonTpoJsi: 3auer 0,11 4

3 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 6,0 216
KonraktHas pa6ora (KP): 0,44 16
Jlextuu (Jlek) 0,22 8
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrositesabHas padora (CP): 531 191
Bua KOHTpOJISA: IK3aMeH 0,25 9




0O0beM

Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eIMHUTIAX qacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 15,0 405
KonraktHas pa6ora (KP): 1,32 36
Jlextuu (Jlek) 0,66 18
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,66 18
CamocrosiTesabHas padora (CP): 13,07 352,5
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 0,61 16,5
B ToM umciie mo cemecTpam:

1 cemecTp
O01as Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 5,0 135
KonrakTHas padora (KP): 0,44 12
Jlexmm (Jlek) 0,22 6
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 6
CamocrosiTesabHas padora (CP): 4,31 116,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75

2 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 4,0 108
KonrakThas pa6ora (KP): 0,44 12
Jlexumn (Jlek) 0,22 6
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrosTeasHnasi padora (CP): 3,45 93
Bua KOHTpoOJISA: 3a4eT 0,11 3

3 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 6,0 162
KonraktHas pa6ora (KP): 0,44 12
Jlextuu (Jlek) 0,22 6
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrositesabHas padora (CP): 531 143,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«HAudpopmaruka» (b1.5.06)

1. Heap AMCHMIIMHBI: TPUOOpEeTeHNE 0a30BBIX 3HAHUI O COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUSX, & TAKXKE YMEHUN U MPAKTHUECKUX HABBIKOB B 00J1aCTH MH(POPMATUKH, UCTIOJIb3YEMbIX
OpU pPEIIEHUH HAy4yHbIX M MPAKTUYECKUX BBIYUCIUTENBHBIX 33Ja4 CTyJEHTaMH BCEX
CIIELIMAIbHOCTEN.

2. B pe3yabTaTe u3y4yeHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JMOJIKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSMU

- BJIAJICHHEM NOHUMAaHMs CYIIHOCTH U 3HaYCHHsI MH(OpMAIMK B Pa3BUTHHU COBPEMEHHOTO
UH(POPMALIMOHHOTO O0IIeCTBA, OCO3HAHUS ONMACHOCTH U YrpO3bl, BO3HUKAIOIIUX B ATOM IPOLIECCE,
CHOCOOHOCTBIO COOJIIOaTh OCHOBHBIE TpeOOBaHMs MH(POPMALMOHHON 0€30MMacHOCTH, B TOM YHCIIE
3anUThl rocynapcrsenHou Tainbl (OITK-4);

- BIIQJICHUEM OCHOBHBIMHU METOJIaMH, CIIOCOOaMU W CPEJICTBAMHU IOJNy4YEHUs, XpaHEHWUS,
nepepaboTku MHGOpMallMK, HaBbIKAMH pabOThl C KOMIBIOTEPOM KakK CPEJICTBOM YIpPaBIICHUS
undopmanueit (OITK-5).

3namo:

- cBOiicTBa MH(OPMAIIUH, CIOCOOBI €€ XpaHEeHHs] U 00pabOTKH;

- CTPYKTYPY, IPUHIMIIBI pabOThI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTUIO U apXUTEKTYPY BBIYMCIUTEIBHBIX CETEH;

- IPUHIIUIIBI a/Ipecalliy N10J1b30BaTeNel, KOMIIBIOTEPOB U pecypcoB B ceTu MHTepHeT;

- pa3nuyath U pacuudpoBsiBath [P — agpec, JoMeHHOE UMS KOMITBIOTEPA;

- a TakXe BIAJETh HAaBBIKAMHM CaMOCTOSTEIBHOTO pEIIEHUs 3a7a4 Ha KOMIBIOTEPE,
BKJTFOYAIOITME TTOCTAHOBKY 3a7a4d, pa3pad0TKy aJlrTOPUTMA U OIIEHKY eT0 3(h()EKTUBHOCTH;

- CTPYKTYPY, IPHHITUIIEI pAa0OTH M1 OCHOBHBIE BO3MOXKHOCTH DOBM;

- OCHOBHBIE TUIIBI AJITOPUTMOB, SI3bIKM POIPAMMHPOBAHHS;

- CTaHJIapTHBIE IPOTrPaMMHBIE 0OECTIEYeHHS CBOCH MPOPECCHOHATBLHOM e TENbHOCTH;

- QJITOPUTMBI PEILLIECHUs HEJIMHEUHBIX YPABHEHUN;

- aJITOPUTMbI OJJTHOMEPHON ONTUMHU3ALINH.

Ymemy:

- MUCaTh M OTJAXUBATh ITporpaMmel HA VBA 110 pa3paboTaHHBIM aJIrOpUTMaM;

- IPUMEHATh METO/Ibl MAaTEMATUYECKON CTATUCTUKHU ISl PEILICHNs KOHKPETHBIX 33/1a4;

- HCHOJb30BaTh MaKeTbl NPUKIATHBIX MPOrpaMM IMpU JaibHeWmeM oOydYeHHHu H
MIPaKTUYECKON JEATEIbHOCTH.

Braoemy:

- HaBBIKAMU CaMOCTOSITEILHOTO PEIICHU 3a/1a4 Ha KOMIIBIOTEPE, BKIIIOYAIOLIUE IOCTAHOBKY
3a1aud, pa3pabOTKy alropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMH MaTeMaTHYeCKOU
CTaTUCTHKH JI1 00pabOTKU HKCIIEPUMEHTA;

- METOJaMU PEAIN3aLNN AITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

3.1 ApXUTEKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEM:

- UCTOpPHS Pa3BUTHUS BBIUMCIUTEIBHON TEXHUKH M MEPCOHAIBHBIX KOMIBIOTEpOB. Kparkas
UCTOpUS pa3BUTHS  BBIYMCIUTEIBHOM TEXHUKM U TepcoHalbHbIX koMmmbioTepoB  (IIK).
Brruncnurensnas mammnaa @on-Helimana n mamuHa Treiopunra. Pazpaborku Hopbepra Bunepa;

- apxutektypa IIK, anmaparasie cpenctBa IIK. Mcnonbzyemble cHUCTEMBI CUMCIEHHS,
3JIEMEHThl MaTeMatudeckoil joruku. OOmiee mnpexacraBienue o [IK u uUX BO3MOXHOCTSX.



®yukimonaneHas cxema [1K, maructpansHo-moaynsublid ipuHiun noctpoenus [1K. Anmaparnbie
cpeacta IIK: Mukponpoueccop, onepaTuBHas M K3II MaMATh, BHEIIHSS NaMATh, IIMHBI aJpeca,
KOMaHJ M JIaHHBIX, TAKTOBBIN TreHeparop. [IpMHIMI OTKPBITON apXUTEKTYphl: CUCTEMHAas IIMHA,
paspsinHocTh. Ilepudepuiinbie ycrpoiictBa IIK: knaBuarypa, MbIlllb, MOHUTOP, NMPHUHTEP U Ap.
OCOOCHHOCTH TIpE/ACTaBICHUS JaHHBIX Ha MAalIMHHOM YypoBHe. [IpenmyiiecTBa H(pPOBOro
npescTaBieHuss HHGOPMAIMU Mepe/l aHAJIOTOBBIM MPECTABIEHUEM: BBICOKOE KayeCTBO 3aMUCH U
0TOOpakeHHsT HHPOPMAILIUH, POCTOTA U HAZIEKHOCTH AyOIupoBaHus (KOMMUPOBAHUS) HHGOPMAITHHI
6e3 morepu KadecTBa. CHCTeMBbl CUHUCIEHUS (AecATUYHAs, JBOMYHAs, BOCHMEpPUYHAS,
HIeCTHaJIaTepUyHasi), MpaBWjia TepeBoJa W3 OJHOW CHUCTEMBI B JPYrylo. OJIEeMEHTHI
MaTeMaTHYECKOM JIOTUKU: TMOHATHSA (POpPManbHOM JIOTMKHM, OCHOBHBIC JIOTHUECKHE OIEpaluu U
dbopMyIIbI, JOTHUEeCcKre OCHOBBI paboThI 11K

- KOMIBIOTEPHBIE CETU: TOIOJOTMHU CETeH, UX XapakTepucTuku. KommbproTepHas ceThb -
COBOKYITHOCTb KOMITBIOTEPOB M Pa3IMUHBIX YCTPOHCTB, 00ecneunBaoINX HH(POPMALIMOHHbIH 0OMEH
MEXy KOMIBIOTEpaMHU B CETH 0€3 HCIOJIb30BAHUSA KaKUX-TUOO MPOMEKYTOUHBIX HOCUTENEH
uH(popmanuu. Tononoruu cereil: 3Be3AHas, IIMHHAsA, KOJiblieBas. CeTu 3aKphITOTO THIIA: JTOKAJIbHBIE
U pacrpeieJIeHHbIE CETH, KOPIIOpaTUBHbIE ceTu. [IporpamMmmMHO-TeXHHUECKOE OOecTieueHue: ajanTep,
KOTOpBI  yHOpaBisieTCsl CHEHHAJIbHONM MPOrpaMMoOil  ApailBepoM; OINepalMoHHas CHCTEMA,
YIPaBJIAONIAsT KOMIIBIOTEPOM, IPEIOCTABISIIOIIUM PECYPChl; IMPOTOKOJIBI - OCOObIe S3bIKH, Ha
KOTOpBIX oOMeHuBatoTcst nHpopmanueil komnsiorepsl B cetu (TCP, TCP/IP, UDP). I'moGansHbie
cetu paznuyHoro macmraba (WAN —WideAreaNet, MS Network u Internet). Bosmoxxnoctu cetu
Wntepuer. OnektponHas mouta. Jloctym K  uHpopMamumoHHBIM  pecypcam. Cucrema
TenekoHdepeHnid. Axpecarus ¥ TpoToKoiIbl B UHTepHET;

- MyJbTUMEAMA — AMAOroBasi KOMIIbIOTEpHAsl cucTeMa, oOecrieyrBaroniasi CHHTE3 TEKCTa,
rpaguku, 3ByKa, peUd M BHUACO. YCTPOWCTBA MyJbTUMEIUa. TpeOOBaHUS K MYIbTUMEIUHHBIM
CpencTBaM KOMIBIOTEPOB. PacimmpeHHble BO3MOXXHOCTH 00pabOTKH, MpeoOpa3oBaHMs, CHHTE3a
nHpopmanuu (KOMIbIOTEpHAS aHUMaNMs, Moau(UKaMUs H300paKEHUM, TpexmepHas Tpaduka).
MynsTumMeauitaeie mporpammel. [Iporpammel pegakTupoBaHus, MOHTaKa 3ByKa U Buaeo. Buneo-
penakTopel, MOAYIH cnerd((eKToB, MOHTAXKHBIE CTYIUH. DICKTPOHHbBIE MPE3CHTAMH (OCHOBHBIC
Bo3MOXkHOCTH MS PowerPoint), sTambl co3maHus Tpe3eHTAlM, CTPYKTypa NpE3CHTAlui u
0c00EeHHOCTH paboTHI C PEIaKTOPOM.

3.2 IIporpammHoe obecredeHue:

- CTPYKTypa OIEpallMOHHBIX CHCTEM, MaKeThl MPHKIagHbIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpeacTB. CUCTEMHOE M NMPUKIAJAHOE MPOrpaMMHOE oOecrieueHne
[TK. O630p onepanuonubix cuctem (OC). [Ipunuumsl cozmanus u coctaB OC: supo, uHTEpPEIic,
npaiiepbl. Kpatkass xapakrepuctuka WINDOWS, monynpHblil npuHuun mnoctpoenus. Cpena
WINDOWS: oxHa, UX 3JeMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Spnbiku u pabota ¢ Humu. llanku: co3naHue, neperMEHOBAaHUE; KOMUPOBaHHE U
nepeMenieHrne 00BEeKTOB (MAlOK W SIPIJIBIKOB), ynaieHne oO0OBheKTOB. Kop3uHa M ee Ha3HAauYCHHE.
Hactpoitkn WINDOWS: nara u Bpemsi, HaCTpoWKa MBIIIH, KpaHa. IJIEMEHTHI TEXHHYECKOTO
ceppuca IIK: ycTaHOBKa ONEpanMOHHOW CHUCTEMbI, CO3IaHUE WHIWBHAYaJbHOW ONEpPallMOHHOU
Cpelbl TOJb30BaTeNs, MOAJEPXKKA LEJOCTHOCTH HH(OpMalnuM, pacllupeHHe U MOJAECpHU3ALUs
KOH(UTYpaluK armapaTHbIX U IPOrPaMMHBIX CPEJCTB;

- TekcToBbId pemaktrop WORD, penakropel mMareMaTHYeCKHMX M XMMHUYECKHUX (opmyi.
OCHOBBI UCTIOTB30BaHUS IPOTPAMM 00IIIEro Ha3HaYeHUs (KpaTKuii 0030p) HA MPUMEPaxX TEKCTOBOTO
penakropa  WORD, penakTtopoB MareMaTHUECKMX U XUMHYeckuX (opmyn. OcobeHHOCTH
tekcroBoro penakropa WORD. Bon u penakrupoBanue Tekcra. KonupoBaHue M nepeMenieHue



00BbeKTOB, pabora ¢ Tabimmamu. Beibop Buaa, pasmepa mpudTta, popMarupoBaHue CUMBOJIOB U
a63aueB. KomupoBanue ¢opmata. OcoOEHHOCTH CO3/1aHUS CCBUIOK, oriaBieHuid. CoznaHue
JOKYMEHTOB pazNuYHbIX (opM (CTaHIAPTHBIX W HECTAHIAPTHHIX). Vcmonb3oBaHHWE penakTopa
MaTeMaTHYeCKUX GOopMys B TEKCTOBBIX JOKyMEHTaX. PegakTop xumudeckux ¢GopMyl, Ha3HAUYECHUE U
0coOeHHOCTH paboThl. KonmnpoBanue XuMUUECKUX GOPMYI B TEKCTOBBIE TOKYMEHTHI;

- cucrema ympasieHusi 6azamu gaHHbIXx ACCESS: co3ganme momb3oBarenbckux CYB/],
dbopmupoBaHKEe 3ampocoB, 0T4eTOB U GopM. MHbopmarmonHbie cucteMbl. CHCTEMBI yIpPaBICHUS
Oankamu U 6a3amu JaHHbIX. Pensiimonnas Moaens qaHHbIX. CTPYKTypa 3alucy, METO/Ibl 10CTyIa K
nHpopmaruu. OOMeH ganHbIME ¢ Apyrumu npuiaokeHusMu WINDOWS: tekcToBeIME perakTopaMu
U DJIEKTPOHHBIMU Tabnuiamu. Pensiimonnas 6a3a nanasix ACCESS. ['maBHOE OKHO, MEHIO KOMaHI,
naHenb uHCTpyMeHToB. Co3/1aHne U OTKpBITHE 0a3bl NaHHBIX. BBOJ M pelakTHPOBAHUE NAaHHBIX B
pexuMe TaONMUIBI U PEeXUME KOHCTpYKTOpa. DOopMHUpOBaHWE 3ampoCcOB. 3ampochl MPOCTHIE U
MHOTOTa0IMYHBIE, 3ampockl ¢ ycnoBusMu. Co3naHue oT4eToB U GopM. TEeXHONOTHS peain3aiu
npoctermux 3aaad cpeacrsamu CYBJ[ ACCESS;

- pelIeHHWe BBIYUCIHMTENBHBIX 3adad C ucnoib3oBannemM EXCEL: o0paboTka Tabiuil,
MOCTPOCHHE TpapUKOB W JuarpaMM, BBIUKCIEHHE MATPUYHBIX BblpaxkeHuil. Ha3naueHue
anektpoHHbIXx Tabmmn (MS EXCEL). Ocobennoctu Ttabmuunoro mpoueccopa EXCEL wu
UCIIONIb30BAaHUE €r0 JUIsl pelieHus WH(OPMAIMOHHBIX U WHXKCHEPHBIX 3a/1a4. TexXxHUKa paboThI ¢
EXCEL. Oxno EXCEL. AGcomoTHass W OTHOCUTENbHAas ajapecanus. BvigeneHue sdeex,
nepemenieHre mno pabouemy nucry. Pacder mo ¢opmynam. Komuposanue ¢opmyn. Iloctpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHAIBHBIX 3aBUCUMOCTEH M MOCTpOEHHUE IrpaduyuecKkux M300pakeHuil ¢
ucrnonb3oBanueM cranaapTHeix GyHkmii EXCEL u mactepa dynkmnuii. [loctpoenne moBepxHoCTeH
C UCIOJIb30BaHHEM MacTepa auarpamMm. Pabora ¢ Tabmumamu. dopmatupoBanue, odopmiieHHE
tabnuu. Yucnosele U monb3oBarenabckue ¢opmatel. CBogHble Tabmunel. [locTpoenue auarpamm.
Pa3paboTka u peanuzamusi IpOCTEHIITUX aJTOPUTMOB C HCIIOJIb30BaHHEM Bo3MokHOcTer EXCEL
(HaxoKJeHNEe MaKCUMAIbHOTO (MUHUMAJIHHOT0) AJIEMEHTA BEKTOPa M MaTPHUIIbI, HAX0XKJIEHUE CyMMBbI
DJIEMEHTOB BEKTOpPA M MATPUIIbI, BEIUMCICHHE MATPHYHBIX BBIPAKCHHUA ).

3.3. AIropuT™MBI 1 OCHOBBI IPOIPaMMHUPOBAHHUS:

- QITOPUTMBI, THIBI anropuT™MoB. [loHsTHE anropuTMa U ero cBoicTBa. CrocoObl 3amucu
AIrOpuTMOB. MOIYIBHBIN MPUHIIUI TIOCTPOCHUS AITOPUTMOB U IIPOTPAMM;

- XapaKTEpUCTUKU SI3BIKOB MporpaMMmupoBaHusi. OCHOBHBIE CTPYKTYphl W TNPUHIUIIBI
CTPYKTYpHOTO MporpaMMupoBaHus wiutnoctpanus. CTpyKTypHOE MpOrpaMMHUpPOBaHUE, €ro
0coOeHHOCTH. TexHonoruss 00bEeKTHO-OPUEHTHPOBAHHOTO MPOTrPAMMUPOBAHMS; CBOMCTBA S3BIKOB:
HacJIeJOBaHHe, UHKAMCYISAus, noaumMopdusM. [ToHATHS A3BIKOB: KiI1acChl 1 OOBEKTHI. DBOJIOLUS U
KJIaCCU(UKALIUS SI3BIKOB TPOrpaMMUpOBaHus. [IOHATHS TpaHCISIIIMK, KOMITHIISIIUN, UHTEPIIPETAIAH,
uX paznuuus. ba3oBble anTOpUTMHYECKHE KOHCTPYKIMH (CIeIOBaHUE, BETBICHUE, MTOBTOPEHUE),
npuMepsl ux peanu3anuu. OCHOBHBIE KOHCTPYKIIMH SI3BIKOB IMPOTPAMMHPOBAHUS. SI3BIKK
POrPaMMHUPOBAHUS BRICOKOTO YPOBHSI;

- BBIYUCIIUTENbHBIE AJITOPUTMBI M MpOTrpamMMHble peanu3zauud Ha VBA nns obpabotku
nHpopmaruu Ilporecc pemenus 3amad Ha KommnbloTepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHBIE OIEpaTOphl sI3bIKa, Mpoueaypsl U ¢yHKuuu. Pa3paboTka M peanuzanus MpPOCTEHIINX
aNropuTMOB 00paboTk MHpOpManuu (pemeHne 3a1ad ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanumn). YucIeHHbIE METOIbl aHaIM3a OJHOTO HETMHEHHOro ypaBHEHMS: IMOUCK KOpHEM,
pelieHre 3aJadyd OAHOMEPHOW ONTHUMH3aluu (HaXOXKICHHE TOYeK MaKCMMymMa W MHUHHUMYyMa
¢ynkunm). MeToasl CTaTHCTUYECKOH 0O0padOTKH pe3yiabTaTOB HM3MEPEHUIl OJHOW BEIMYUHBL:



BBIUMCJICHHE TOYEUHBIX (CpeIHEro, AUCIEepPCUH, CTaHAApTa) U MHTEPBAJIbHBIX OIEHOK CIy4ailHON
BEJIMYMHBI.

3.4. 3amura uHpOpMAITUH:

- QITOPUTMBI 3aIUTHl UHGOPMAITUU: METOABI 3aIIUTHI, KOMITLIOTEPHBIC BUPYCHI U O0OphOa ¢
HuMu. [loHATHe O€30MacHOCTH KOMITBIOTEpHOW WH(pOpMAMK: HAISKHOCTH KOMIIBIOTEPA,
COXPaHHOCTh JJAHHBIX, 3aIIUTa OT BHECEHUS U3MEHEHHI HEYITOJIHOMOUYEHHBIMHU JINLIAMHU, COXPaHEHHE
TaliHbI IEPENUCKHU B DJIEKTPOHHOH ceTH. MeTo bl pean3aluy 3aiuThl HHHOpMaIUu: MPOrpaMMHEIE,
anmnaparHble, OpraHu3alMoHHbIe. McToprs BO3HMKHOBEHMSI BHPYCOB M aHTUBUPYCOB. CrocoObl
3apakeHus, 3amMThl U O00prOBl ¢ BHUpycaMu. OCOOEHHOCTH pPAOOTHI AJITOPUTMOB BHUPYCOB:
PE3UIEHTHOCTD, MOTUMOPPUIHOCTH U camomudpoBanue. KoMeloTepHble BUPYCHI, X crienu(uka
u a"tuBupycHble nporpammel (Kacnepckuit, Dr. Web, Avast, AVG). CnocoOsl mudpoBanus u
nepenaun vHGopManuu Ha AanbHUE pacCTOSHUS. OTKPBITHIM M 3aKPBITBIA KIIOUYU IMHA(DPOBAHHUS.
JedparmeHTanms 1ucka.

4. O0beM y4eOHO JUCUMIIIIMHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonrakThas pa6ora (KP): 0,34 12
Jlexmn (Jlek) - -
JlaGopaTtopHsie padoTs (J1ab) 0,28 10
[Mpaktuueckue 3ansatus (I13) 0,06 2
CamocrosTeasHnasi padora (CP): 2,55 92
Buja konTpoJsi: 3auer 0,11 4
O6bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonraktHas pa6ora (KP): 0,34 9
Jlexumn (Jlek) - -
JlaGopatopubie pabots (JI1ab) 0,28 7,5
[Mpaktuueckue 3ansatus (I13) 0,06 1,5
CamocrosTeasHnasi padora (CP): 2,55 69
Buja xonTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«®usnka» (b1.5.07)

1. Hesab AUCHMIVIMHBI: IPHOOPETEHUE CTYJCHTaMU 3HaHUH 110 OCHOBHBIM pazjeniaM (PU3HKH
U YMEHHIO IPUMEHSATH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIMITIMHAX.

2. B pesyabTare H3y4eHHs JMCHHUIIMHBI 00y4alOLUiics 10 mMporpamMme 0aKajlaBpuarTa
JOJIZKeH::

Obnadams CIETyIOUTUMA KOMITCTCHITUSIMU

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUTAH B TipodeccruonanbHoit aesreabHoctr (OITK-1);

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOH (IM3WYECKOH KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTAX, CTPOCHHMM BEIIeCTBA I  TOHUMAaHUs
OKpy»Xarouiero Mupa u sisneanii npupos (OI1K-2);

- CIIOCOOHOCTBHIO IJIAHUPOBATh M NMPOBOAUTH (PU3NUYECKUE U XUMHUYECKUE SKCIIEPHUMEHTHI,
IPOBOIUTH 00paOOTKYy HMX pPE3yJbTaTOB M OLEHUBAaTh IMOTPEHUIHOCTH, BBIJBUIAaTh TUIIOTE3bl U
YCTAQHaBJIMBaTh TPAHMIBI MX IPUMEHEHHUs, IPUMEHITh METOJbl MAaTEMaTHYECKOro aHaiu3a U
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rccaeaoBanus (ITK-16);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHHUSA OCHOBHBIX (U3MYECKUX TEOPHH I peIIeHUs
BO3HHUKAIOMUX (U3UUECKUX 33Jad, CAMOCTOSTEILHOTO MPHOOpeTeHUs (PU3MUECKUX 3HAHWUU, IS
NOHWMAaHMs MPUHIHUIIOB PabOThl MIPUOOPOB M YCTPOWCTB, B TOM YHCJE BBIXOAAIINX 32 MPEAEIbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3nams:

- (u3nYeCcKre OCHOBBI MEXaHUKH, (PU3UKH KOJICOAHUH U BOJIH, 2JIEKTPUYECTBA U MarHETU3Ma,
JIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKH U TEPMOJUHAMUKH, KBAaHTOBOM (hU3HKH;

- CMbICT (yHAaMEHTAIbHBIX (PU3MUYECKUX 3aKOHOB, IPUHIUIIOB U IOCTYJIATOB; HX
(OpMyYIHPOBKH U T'PaHUILIbI TPUMEHUMOCTH;

- CBA3b LIMPOKOrO0 Kpyra (PU3MYECKUX SABICHUHA € (YHIAMEHTAJIbHBIMU HPUHIMUIIAMU U
3aKOHAMH (PU3HKH;

- OCHOBHBIE METO/IbI PELICHHSI 3a/1a4 IO ONUCAHHIO (PU3MUECKUX SBICHUH;

- METObI 00PabOTKHU pe3yNbTaTOB (PU3NYECKOTO IKCIIEPUMEHTA.

Ymemy:

- NPUMEHATh TEOPETUYECKUE 3HAHUS U HKCIEPHUMEHTAJIbHBIE METOJbl UCCIEI0BaHUS MPHU
peneHny npoecCHOHaAIbHBIX 3a1a4;

- NPOBOJUTH PAcU€Thl, OCYLIECTBIATh AHAJIM3 M HAa OCHOBE 3TOr0 JejJaTb 0OOCHOBAaHHBIE
BBIBOJIbI;

- QHATM3UPOBATh PE3Yy/IbTAaThl HAOMIONEHUH U SKCIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U TPUHIUIIOB (PU3UKY;

- OmpeessATh XapakTep (U3NYECKHX TIPOLECCOB IO KOMIUIEKCY AKCHEPUMEHTAIbHOM
UH(OPMALIUU TIPU IIOMOIIN T'padUKOB, TAOIHIl U YPaBHEHUH;

- MPEACTaBIATH 00pabOTaHHYIO IKCIIEPUMEHTAIBHYIO M TEOPETHYECKYI0 HH(GOpPMAIUIO B
YCTHOM M NMUCBMEHHOM (popMe, B TOM 4YMCIE C HUCIOJIB30BAHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHUH.

Braoemy:

- HaBBIKAMU Pa0OTHI C IUPOKUM KPYToM (pU3HUECKUX TPUOOPOB U 000PYIOBAHHUS;

- HaBBIKAaMU 0O0OOCHOBAHHUS CBOUX CY)KJCHHUI U BBIOOPA METO/1a UCCIIETOBAHMS.

3. Kparkoe comepxxanue QM CUMILIAHBI:

CEMECTP 2



BBenenue

[Ipenmer ¢usuku. MeToabl (PU3NUECKOTO HCCIECIOBAHUSA: OIBIT, THIIOTE3a, SKCIEPUMEHT,
Teopusl.

du3nyecKkue 0CHOBbI MEXAHUKHU

IIpenmer xkuHematuku. Ilepememienue, ckopocTb, yckopeHue. KunHemaTuueckue
XapaKTEPUCTUKH BpaAlIaTEIbHOIO JIBHKEHHMs. 3aKOHbl HbIOTOHA. 3aKOH BCEMUPHOTO TATOTEHUSI.
JIBr>keHue Tena NepeMEHHOM MacChl. 3aKOH BCEMUPHOIO TATOTEHHMS. J[BHKEHUE Tela IEPEMEHHOM
Macchl. YpaBHenus Memepckoro. @opmysna [{uonkoBckoro. Yopyruii 1 HEynpyrui yaapsl apos.
MoMEHT HHEpIIUK MaTePUATBHONW TOUKH U TBEPIOTO Tesia. KnHeMaTnka rapMOHMYECKUX KOJIeOaHU .
JuddepennnanbHoe ypaBHEHHE TapMOHUYECKHX KojeOanwid. IloHsTHe o0 3aryxamomux u
BBIHYXJICHHBIX KoJieOaHusx. BomHOBOe ABM>XEeHUE. BOHBI IPOIONIBHEIE U MTOTICPEYHBIE.

OCHOBBI MOJIEKYJISIPHOM (PU3MKH

DneMeHTHl TEPMOJMHAMUKHA U (PHU3NUEcKOr KuHeTHKU. MneanbHbl Ta3. Pacnpenenenue
boneiiMana um ero oOmedusnuecknii cmbicia. PeanbHblii ra3. YpaBHeHue Ban-nep-Baanbca.
Tepmonuaamuueckuit Mmetos B pusnke. PaBHoBecHBIE cocTosiHms. Hauana repmonnaamuku. [[ukib.
DHTpONUsI U €€ CTaTUCTHYECKoe TojiKoBaHue. SBneHue mepeHoca. uddys3usa. 3akon Duka.
TennonpoBoarocTh. 3akoH Pypre. BHyTpeHHee Tpenue (Bsi3kocTh). 3akoH HrloToHA.

DJIEKTPOCTATHKA M MOCTOSHHBIH JICKTPHUYECKHI TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca.  Jumons.  [Iuanektpuku B
AIIEKTPOCTATUYECKOM II0JIE.

CEMECTP 3

DJIeKTPOMArHeTu3M

3akon  Awmmepa. 3akoH  buo-CaBapa-Jlammaca. Cuna  Jlopenuna.  MarHeTwku.
DJIeKTpOMarHuTHas MHAYKUIMS. Y paBHeHHE MakcBea.

Onrtuka

Nutepdhepennius BonH. Judpakums BoiH. [lonspuzanus BosH. TermoBoe u3nydeHre. 3aKoH
Kupxroga. ['unotesza [Tnanka. KBantoBoe 00bsicHeHHE TerioBoro uanydeHus. ekt Komnrona.
Anepnas monens aroma. [loctynarsl bopa. Atom Bonopoza no bopy.

DJIeMeHThI KBAHTOBOH GU3NKHN

I'mnoresa ne bpoinsa. BonnoBoe ypaBHenue IllpenuHrepa miis CTalMOHAPHBIX COCTOSHHM.
Onprter  [tepua-I'epnaxa. MuoroanekTpoHHblii atroM. Oddext 3eemana. [lpuamun Ilaymu.
KBanToBBIC cTaTCcTHYECKHE pacnipenenenns bo3ze-Oinireitna u @epmu-/{upaka. ®oHOHBI. 3aKOHBI
Jebas u DiiHmTeliHa. XapakTEPUCTUKU SApa: 3apsll, Macca, YHEPTUs CBA3U HYKIOHOB. SlnepHbie
peakuu. @yHaaMeHTaIbHbIE B3AUMOJIECHCTBHS M OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YaCTHL.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax

Oo6mas TpyA0eMKOCTh TUCIHHIJIMHBI IO Y4eOHOMY IJIaHy 10,0 360
KonrakTHas pa6ora (KP): 0,88 32
Jlexmmum (Jlek) 0,33 12
JlaGopatopubie pabots (JI1ab) 0,22 8

[Tpaktuueckue 3ausatus (113) 0,33 12




IIpooonsicenue madbauyvi

CamocrosTeasHnast padora (CP): 8,62 310
Bua KOHTpOJISA: IK3aMeH 0,5 18
B ToM umciie mo cemecTpam:

2 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,33 12
Jlexuu (Jlek) 0,11 4
JlaGopaTtopHbie padoTh (J1ab) 0,11 4
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
Bua KOHTpOJISA: IK3aMeH 0,25 9

3 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 5,0 180
KonrakTHas padora (KP): 0,55 20
Jlexumn (Jlek) 0,22 8
JlaGopatopusbie pabots (JI1ab) 0,11 4
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,20 151
Buja xoHTpOJISI: IK3aMeH 0,25 9

O0bem
Buabl yueOHol padoThl B 3agerneix | B actpoHOoMm.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI IO Y4eOHOMY IJIaHy 10,0 270
KonraktHas pa6ora (KP): 0,88 24
Jlexmmn (Jlek) 0,33 9
JlaGopatopubie pabots (JI1ab) 0,22 6
[Tpaktuueckue 3ausatus (113) 0,33 9
CamocrositesabHas padora (CP): 8,62 2325
Buja koHTpOJISI: IK3aMeH 0,5 13,5
B ToM umciie mo cemecTpam:

2 cemecTp
O01as Tpy10eMKOCTh IUCHUILIMHBI B cEMecTpe 5,0 135
KonraktHas pa6ora (KP): 0,33 9
Jlexmmum (Jlek) 0,11 3
JlaGopatopubie pabots (JI1ab) 0,11 3
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75

3 cemecTp
OO0mas Tpy10eMKOCTh JUCIHUIJIMHBI B ceMecTpe 5,0 135
KonTaktHas padora (KP): 0,55 15




IIpooonsicenue madbauyvi

Jlexiuu (Jlek) 0,22 6
JlaGopatopusbie pabots (JI1ab) 0,11 3
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrosiTesabHas padora (CP): 4,20 113,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«O6mas n Heopranuveckasi xumusi» (b1.5.08)

1. Heap AUCHUIUIMHBI: TPUOOpPETCHHWE 3HAHWK W KOMIIETEHINH, (OpMUpOBaHUE
COBPEMEHHBIX TIPEJCTABICHUN B 00J1aCTH TEOPETUIECKIX OCHOB XMMHH U XMMHH JJIEMEHTOB.

2.B pe3yabTare N3y4eHHs IMCUMILUIMHBI CTYIEHT JOJIKEH:

Obnadams CIETyIOUTUMA KOMITCTCHITUSIMU

- CIOCOOHOCTBHIO U TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUTHH B TipodeccruonanbHoit aesreapHoctr (OITK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, IPUPOJE XUMUYECKON CBSI3H B
Pa3JIMYHBIX KJIACCaX XMMUYECKUX COCIUHEHUMN NJisi MOHUMAaHUs CBOWCTB MaTepUaioB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIIUX B okpyxkatoiieM mupe (OITK-3).

3namu:

- 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYII;

- OCHOBBI TEOPUH XUMHUYECKOHN CBSI3M B COEIMHEHUSAX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJIEHCHPOBAaHHOM COCTOSIHUY;

- OCHOBHBIE 3aKOHOMEpPHOCTH NPOTEKAHUS XMMHYECKUX MPOLECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

- METO/IbI ONTMCAHUSI XUMUUYECKHX PABHOBECHUM B pacTBOpax 3JEKTPOJIUTOB;

- CTPOCHME U CBOKMCTBA KOOPAMHALIMOHHBIX COCINHEHU;

- XMMHUYECKHE CBOWMCTBA AJIEMEHTOB PA3JIMYHBIX TPYII MEPUOAUYECKON CUCTEMBI U HUX
BAKHENIIUX COCTUHEHUMN.

Ymemu:

- BBIIOJIHATH OCHOBHBIE XUMHUYECKHE OINEpPalUH, ONPEACNIITh TEPMOJAHMHAMUYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLIU U PAaBHOBECHBIE KOHLIEHTPALlUN BELIECTB;

- UCIIOJI30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOIMHAMUYECKUE CIIPABOYHBIC IAHHbBIE
JUTsl pelieHus npodeccnoHalbHbIX 3a/1ay;

- POTHO3UPOBATH BIMSHHE PA3IMYHbIX (DaKTOPOB HA PABHOBECUE B XUMUUYECKUX PEAKIIUAX.

Braoems:

- TEOPETUUYECKUMHU METOJIAMH OMUCAHUS CBOMCTB MPOCTHIX M CIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOEHUS HMX aTOMOB U TMOJOXKEHUS B MEPUOJUYECKON CHUCTEME XMMHYECKUX
3JIEMEHTOB;

- SKCIEPUMEHTAIbHBIMU METOJIAMU OMPEJIEIIEHNS HEKOTOPhIX (PU3UKO-XUMUYECKIX CBOWCTB
HEOPraHWYECKUX COETVHECHUI.

3. Kpartkoe cogep:xaHue JTUCUMIIIIMHBI:

CrtpoeHue aTOMOB U NEPUOAMYECKUI 3aKOH.

BonHoBBIe cBoiicTBa MarepHaibHBIX OOBEKTOB. YpaBHeHue ne bpoiins. CooTHouieHue
HeonpeneneHHoctei ['elizenOepra. [lonsTre 0 kBaHTOBOW MexaHuKe U ypaBHeHuu LIpenunrepa.

CoBpemenHas (HopMyITHpPOBKA IEPUOANIECKOTO 3akoHa. [leprogudeckas cucrtemMa u ee CBsI3b
CO CTPOEHUEM aTOMOB. 3arlOJHEHHE 3JIEKTPOHHBIX CJIOEB U 000JIOYEK aTOMOB B NMEPHOIUYECKON
cucteme osjaemeHToB J[.M. MengeneeBa. CreneHu OKHCIeHHS. BakHeWImne OKUCIUTEIN U
BOCCTAaHOBUTEIHN. BaxkHeilne cxemMbl IPEBPAILEHNs] BELIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIusx.

XuMHU4eckasi CBSI3b U CTPOCHHUE MOJIEKYIL.

KoBasienTHast CBsI3b, OCHOBHBIE TIOJIOKEHUSI METO/1a BAJICHTHBIX CBsA3el. PaccMoTpenue cxem
MEePEeKPBIBAHUS ATOMHBIX OpOuTanei mpu oOpa3oBaHUM CBsi3el B MosieKynax. OCHOBHBIC MOJIOKECHUS
MeTojia MoJeKyIsipHbIx opoutaneir (MO JIKAO). O0uiue cBeAeHUS O KOMIUIEKCHBIX COSTUHEHUSX,



UX CTpOCHHE. MEXMOIEKYISIpHAST U BHYTPUMOJIEKYJIIpHAs BOJOPOJHAsA CBs3b. MIOHHAs CBS3b Kak
OpeleNnbHBId  CiIydail KOBaJIEHTHOM cBsizu. OOIIMe MpencTaBleHUs] O MEXMOJICKYIIPHOM
B3aUMOJICUCTBUU: OPUEHTALIMOHHOE, HHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICUCTBUS.

DHepreTuka peakuil 1 XMMHUYECKOE paBHOBECHE.

[ToHATHE O XMMHMYECKOW TEpPMOJMHAMHKE, TEPMOJAWHAMHUYECKUE (YHKIHUU COCTOSHUS
(xapakTepuctuieckue QyHKIMN). XUMUUYecKkoe paBHOBecue. VICTHHHOE U KaKyllleecs paBHOBECHSI.
KoHcTaHTa XMMHUECKOTO paBHOBECHS. DIIEKTPOXUMUYECKUE MPOIIECCHI, TOHATHE 00 ANEKTPOIHBIX
NOTEHIMANaX. DJIEKTPOABUKYILAs CHJIA OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA W KPUTEPU
CaMONPOU3BOJIBHOTO MPOTEKAHUS IPOLECCOB.

PaBHOBecus B pacTBOpax

ITporeccel, conpoBokaAaONIe 00pa30BaHUE KUAKUX UCTHHHBIX PACTBOPOB HEIIEKTPOIUTOB
Y DJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMMPOBAHHBIE MIEKTPOJINUTHL. CTENEHb AUCCOLUALIIH.
KoHncranta aucconmanuu. PaBHOBecHMe B CHUCTEME, COCTOSILIEH M3 HACBILIEHHOTO pacTBOpa
MajopacTBOPUMOrO 3JIEKTPOJIUTAa M €ro KpUCTAUIOB. PaBHOBecme B pacTBOpax KOMIUIEKCHBIX
coenMHeHUI. PaBHOBECHE qUCCOLMAIMU BOJIbI, HOHHOE MPOU3BEAECHUE BOJBI U €0 3aBUCUMOCTb OT
temnepatypsl. [llkana pH. ['maponus coneil.

CKOpOCTh peakiuii U KaTajaus.

[lonsitue o xumMuyeckod kuHeTuke. ONHOCTAAUNHBIE M CJHOXKHBIE pPEAKIUU. 3aKOH
neiictByromux Macc. KoHcraHTa CKOpoCTHM peakiuu. MOJNEKYIspHOCTh U IOPAJOK PEAKIUH.
3aBUCHUMOCTb CKOPOCTH pEaKLMM OT TEMIEpaTypbl; SHTAIbNUSA AKTUBALMU. ['OMOTEHHBIM H
TreTePOTCHHBIN KaTalu3.

XuMuUA S- ¥ P- 3JIEMEHTOB

Bonopoa-niepBelil 3J1eMEHT MNEPUOJMYECKONM CHUCTEMBI, €r0 JIBOWCTBEHHOE MOJIOKEHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoaudeckoidl CUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHHHU
AIIEKTPOHHBIX KOH(PUTYPAIHA, BETMYUH PAJANYCOB, JIEKTPOOTPHUIIATETHHOCTH U DJHEPTHH MOHU3AINH
aroMOB. TUIIMYHBIE CTENEHH OKHUCICHUSA. XUMHUUYECKHE CBOMCTBA IPOCTBIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHUU U CBOMCTBAX OCHOBHBIX TUIIOB coeuHeHu. [IpupoaHbie coennHeHus,
MOJTy4YE€HHE U TPUMEHEHUE.

Xumus d- u f- onemenTos

OneMmeHThl 3-12 rpynn NEepUOJWYECKON CHUCTEMBbI. 3aKOHOMEPHOCTH B H3MEHEHUU
3JICKTPOHHBIX KOH(DHTypamuii, BEIMYUH PATUyCOB, SHEPTHH HMOHHM3AIMU, XapaKTEPHBIX CTENEHEH
OKHCJICHUS, KOOPJAMHALIMOHHBIX 4HCeNl aroMoB. [IpupoaHble COeIUMHEHHs, TMOJyUYECHUE U
COTOCTaBJICHHE (PU3NYECKUX M XMMHUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTpOCHHWE W CBOWCTBA
OCHOBHBIX TUITOB coenuHennii. OcobennocTH f- amemMeHToB.



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 12,0 432
KonraktHas pa6ora (KP): 11 40
Jlexumm (Jlek) 0,33 12
JlaGopatopusbie padots (JI1ab) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,33 12
CamocrosiTesabHas padora (CP): 104 374
Buja xoHTpOJISI: IK3aMeH 0,5 18
B ToM umciie mo cemecTpam:

1 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 7,0 252
KonrakTHas padora (KP): 0,66 24
Jlexmm (Jlek) 0,22 8
JlaGopatopusbie padots (JI1ab) 0,22 8
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrosiTesabHas padora (CP): 6,09 219
Buja xoHTpOJISI: IK3aMeH 0,25 9

2 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 180
KonrakThas pa6ora (KP): 0,44 16
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHbie padoTs (J1ad) 0,22 8
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrositesbHas padora (CP): 4,31 155
Bua KOHTpOJISA: IK3aMeH 0,25 9

O6bem
Buasbi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 12,0 324
KonraktHas pa6ora (KP): 11 30
Jlexumn (Jlek) 0,33 9
JlaGopaTtopHsie padoTs (J1ad) 0,44 12
[Mpaktuueckue 3ansatus (I13) 0,33 9
CamocrosTeasnasi padora (CP): 10,4 280,5
Buja xoHTpOJISI: IK3aMeH 0,5 13,5
B ToM umciie mo cemecTpam:

1 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 7,0 189
KonTaktHas padora (KP): 0,66 18




IIpooonsicenue madbauyvi

Jlexiuu (Jlek) 0,22 6
JlaGopatopusbie pabots (JI1ab) 0,22 6
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrosiTesabHas padora (CP): 6,09 165,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75
2 cemecTp

OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 135
KonraktHas pa6ora (KP): 0,44 12
Jlexmn (Jlek) 0,11 3
JlaGopatopusbie pabots (J1ab) 0,22 6
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrosiTesibHas padora (CP): 4,31 116,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Opranunueckasi xumus» (51.5.09)

1. leab OMCHMMJMHBI: TPUOOpPETEHUE CTyAECHTAMH 3HAHMA O CTPOCHUHM OpPTraHUYECKHX
COEIMHEHU I, OCHOBHBIX XMMHUYECKUX CBOMCTBAX Pa3IMUHbIX KJIACCOB OPTraHUYECKUX COCIMHEHUU U
METOJIaX UX MOTYYCHHsI, KaK TIPOMBIIUICHHBIX, TaK U TA00PaTOPHBIX.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajappuara
JMOJIAKEH:

Obnadams CIENyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO K CaMOOpraHu3aIuu u camoobpaszoBanuio (OK-7);

- CIOCOOHOCTBHIO U TOTOBHOCTHIO HCIIONIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCIHUTUTHH B Tipodeccuonanbroit nesrenbHocTu (OITK-1);

- TOTOBHOCTHIO UCIOJb30BaTh 3HAHHWS O COBPEMEHHOW (hM3MUYECKON KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BELIECTBA JJIi  TMOHUMAHHS
OKpYy’Karomiero Mupa u siierui npuposi (OI1K-2);

- TOTOBHOCTBIO HUCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

3namu:

- TEOPETHYECKHUE OCHOBBI CTPOEHUS U CBOMCTB pa3JIMYHBIX KIJIACCOB OPraHUYECKUX
COCIIMHECHU;

- CrnocoObl TONY4YeHHS W XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCIUHCHMIA,

- OCHOBHbIE MEXaHU3MbI IPOTEKAHUSI OPTAaHUYECKUX PEaKIIUH.

Ymemu:

- IPUMEHATHh TEOPETUYECKUE 3HAHUS JUIS CUHTE3a OPraHMYECKUX COEJIMHEHUHN pa3iINYHbIX
KJIACCOB;

- AaHAJIU3UPOBATH U MPEJCKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPraHMYECKUX COCTUHEHUI;

- COCTaBIISITh CXEMbI CHHTE3a OPTaHUYECKUX COCAMHEHHH, 3aJaHHOTO CTPOCHUSI.

Braoems:

- OCHOBaMH HOMEHKJIATYPBI U KIacCU(PHUKAIIMN OPraHUIECKUX COCINHEHU;

- OCHOBHBIMU TE€OPETUYECKUMU MPEJICTABICHUSIMU B OPraHUYECKON XUMUU;

- HaBbIKaMU 00OCHOBAHHUS PallMOHATIBHBIX CIIOCOOOB MOTYYEHHSI OPraHUYECKUX BEUIECTB.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI:

Homenknarypa oprannyeckux coeuHeHui. Teopuss XMMHUYECKOT0 CTPOCHUSI U HAChIILIEHHBIE
yrieBogopoasl (YB). Ilpupona xoBanentHoi cBa3u. Popmynsl Jlbtonca. dopmanbHbId 3apsi.
Dddexter 3amectuteneid. [IpomMexyTOUHBIE COCAMHEHHS W YaCTUIBI OPTaHUYECKUX PEAKITUSX.
DHepreTuyeckass auarpamMma peakuuu. Mexanusm peakiuu. Crepeousomepusi, €€ BUIbI U
0003HaYCHHUS.

Anudarnueckue coequHeHus. HachieHHbIe 1 HeHACKIEHHBIE Y B. ANTKaHbI, ITUKIIOATKAHBI,
AJIKeHBI, aJTKUHBI, MMOJHUEHBI (IMeHbl). B kaxIoM Kiacce paccMaTpHUBAIOTCS CIEIYIOIINE pa3Jeibl:
U30MepHUsl, HOMEHKJIaTypa, (ru3ruecKue 1 XUMHUECKHEe CBOMCTBA, CIIOCOOKI TOJTyueHusi. MexaHU3Mbl
peakuuii. JHepreTuyeckas quarpaMmma peakiui.

Apomarnyeckue coequHenus. Teopuu apomatruaHocT. CoeqMHEHUs] OEH30JILHOTO PS/Ia.

Nzomepus. Homenknarypa. CmocoObl monydeHus. XWMHYECKHE CBOWCTBA. Bimsame
3aMecTuTeNneii B OCH30JbHOM KOJbIIE Ha HANpaBlIeHUE U CKOPOCTh PEaKUUi 3IEKTPO(PHUIBLHOTO
3aMEeIICHHUS.



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 0,61 22
Jlextuu (Jlek) 0,28 10
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,33 12
CamocrosiTesabHas padora (CP): 2,28 82
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4
O0bem
Buabi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax

OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4e0HOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 0,61 16,5
Jlexiuu (JIek) 0,28 7,5
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,33 9
CamocrositesabHas padora (CP): 2,28 61,5
BuJ KOHTpOJISA: 3a4eT ¢ OLeHKOI 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Dusznyeckas xumus» (51.5.10)

1. Heap IMCHMIJIMHBI: PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOMIUX XOJOM
XUMHYECKOTO TIpoIlecca, MOKa3aTh O0JIACTH TMPUIOKEHHUS STHUX 3aKOHOB M HAy4YUTh CTYACHTA
IPaMOTHO MPUMEHSITh UX MPHU PEUICHIUH KOHKPETHBIX TEOPETHUECKUX M MPAKTUICCKUX 3a]1a4.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- CIOCOOHOCTHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCIHUTUTHH B TipodeccuonanbHoit nesrenbHocTu (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (hM3MUECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM  BEIIECTBA I OHHUMAaHHS
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO HUCIIOJIB30BATh 3HAHUS O CTPOCHHMHU BEILIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepraioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

3namo:

- OCHOBHBIC 3aKOHBI (DU3MYECKOW XUMHH, B3aUMOCBS3b (PU3NYECKUX H XUMUYECKUX
XapaKTePUCTHUK MPOIIECCa;

- MYTH OMpEJeNIeHUs] BAKHEUIINX XapaKTePUCTHK XMMHYECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHS, PAaBHOBECHOTO BBIXOJa MPOAYKTA, CTEMEHU MPEBPAIICHUS HCXOTHBIX BEIIECTB) U
BIIMSTHUS Pa3IMYHBIX (PAKTOPOB HA CMEIIEHNE XUMHUECKOTO PABHOBECHS;

- YCIIOBHS YCTaHOBJICHUS (Da30BbIX PABHOBECUN B OJIHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaX,
BO3MOXKHOCTH Pa3JIeIeHUs CIOXKHBIX CHCTEM Ha COCTAaBJISIIOIINE KOMIIOHEHTHI;

- TEPMOJIMHAMUYECKOE OMMCAHUE CBOMCTB UACAbHBIX U HEUACATBHBIX PACTBOPOB, MOIXO/IbI
K HaXOKACHUIO MapIUAIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

Ymemy:

- TPUMEHATH TEOPETHUYECKHUE 3HAHWS U OSKCICPUMEHTAIBHBIE METOABl HCCICIOBAHUS
(bu3nUecKoil XMMHUU TIPU pelIeHUH NPo(hecCHOHAIBHBIX 3a/1a4;

- IPOBOJIUTH TEPMOJUHAMUYECKHE PACUETHI, OCYIIECTBISTH aHAIHN3 U Ha OCHOBE 3TOTO JIENIaTh
000CHOBAaHHBIE BBIBObI;

- IpeICKa3bIBaTh U HAXOAUTh ONTUMAJIbHBIE YCIIOBUS MTPOBEACHUS XUMUUYECKOTO Tpoliecca ¢
LEJbI0 MOJYYeHHs] MAKCUMaJIbHO BO3MOKHOTO BBIX0J1a MHTEPECYIOIIEr0 IPOIYKTa;

- IPE/ICTABIIATH JaHHBIC JJa0OPATOPHOTO UCCIEOBAaHUA B rpadudecKkoi popMe u Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEH OMpPENENsITh COOTBETCTBYIOIINE TEPMOIMHAMUYECKIE U KHHETHUECKUE
XapaKTePUCTUKU XUMHUYECKON CUCTEMBI 1 XHMHUYECKOTO TIPOIIECcca;

- MMPOBOJUTH AHAIIU3 U KPUTHUYECKH OICHUBATH MOTYYCHHBIC IKCIIEPUMEHTAIbHBIC JTaHHEIC,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemy:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJOB (PU3NYECKOM XUMHH ISl PEIICHUS
KOHKPETHBIX MCCIIeI0BAaTEIbCKUX 3a/1aY;

- HaBBIKAMH OIIPENIETICHUS] COCTOSIHUS PAaBHOBECHUS M CaMOIPOU3BOJIBHOIO HaIPaBJICHUS
XHUMHUYECKOT0 TPoIIecca;

- preMaMu OOpaOOTKHU TMOJIYYCHHBIX OIBITHBIX JAHHBIX /ISl BBISABICHUS M yCTAHOBIICHUS
B3aMMOCBSI3€H MEXK Iy TEPMOIMHAMUYECKIMH CBOMCTBAMH U (PU3NYECKUMU ITapaMeTpaMu MpoIiecca;



- 3HaHUSIMHU OCHOBHBIX 3aKOHOB (PM3MUYECKOM XMMHUU JJISI COAEPIKATENbHON MHTEPIPETALUN
TEPMOJMHAMHYECKHUX PACYETOB.

3. Kparkoe comepxxanue Q1M CUMILIHHBI:

Xumuyeckass TepMOANHAMHUKA. 1-b1if ¥ 2-011 3aKOHBI TEPMOJMHAMUKH, NocTyaT [lnanka.
B3anMocBs3p TemaoTel, pabOThl M M3MEHEHHsT BHYTPEHHEH 3HEPruM B IPOLECCaX C Yy4acTHEM
uaeanbHOro rasza. TemnoéMkocTh TBEPABIX. JKMIKHMX M ra3000pa3HbIX BeIIECTB. TepMOXMMHS.
Bbruncnenue TtemiaoBbXx 3¢ (EKTOB XHMHYECKHUX pEaKLUui, MNpoueccoB (a3oBbIX IEPEXOI0B,
pPacTBOPEHUS M IpYyrux PU3NKO-XMMHUYECKHX MpolueccoB. DHeprus ['nd6ca n sneprus ['ensmromsia
KaK KPUTEpUU HaIpaBJICHUs XMMHUYECKOro mpornecca. Pacuér abcomoTHON sHTponHuu. XUMHUYECKOE
paBHOBecue. KoHCTaHTa XMMHUUYECKOTO PaBHOBECUSI U METOJbl €€ pacuéra U SKCIEPUMEHTAIBHOTO
onpezaeneHus. PaBHOBECHBIH BBIXOJ NPOAYKTA, BIMSHUE JaBIEHUS, TEMIIEpATyphl, NPUMECH
MHEPTHOTO Ta3a Ha pPABHOBECHBIM BBIXOJA. YpaBHEHHs H30TepMbl U u300apel Bant-T'odda.
CraTtuctudeckas TepMoArHaMuKa. Pacuér repmoanHamMudeckux GyHKIMN Ha 0a3e MpencTaBIeH o
CyMME II0 COCTOSTHHSIM.

@®a3oBble paBHOBECHSI B OJHOKOMIIOHEHTHBIX cucTteMax. dazoBelie nepexosl U (hazoBas
JlrarpaMMa COCTOSIHUSA JIJ11 OMHOKOMIIOHEHTHBIX cUcTeM. TpoiiHas Touka. Y paBHeHue Kianeipona-
Knay3uyca. 3aBUCMMOCTb JaBJEHUSI HACBIIIEHHOIO Mapa oOT TeMmieparypel. OrnpeneneHue
TepMOIMHAMHUYECKUX (QYHKIMHU Tporecca (a3oBoro nepexona. Kpuruueckas remmneparypa.

TepmonnHamuueckass Teopusi pacTBopoB. Kiaccuduxkamus pactBopoB. CrnocoOb
BBIpa)KEHUS cocTaBa pacTBopa. [lapuumanbHeie MOISpHBbIC BeTHUUHBL. Y paBHeHUs ['166ca-/{rorema.
Wneanbuble pacTBopsl. TepMoauHaMudeckue QyHKIIMM CMEIISHUS 15 HACaIbHBIX PACTBOPOB, 3aKOH
Payms. [IpenenpHo-paz0aBiieHHBIE pacTBOphI, 3akoH ['eHpu. HewpgeanbHble pPacTBOpHI,
IIOJIO’KATENBHBIC U OTPHULIATEIbHBIE OTKIOHEHNU OT 3aK0oHa Payns. TepMoanHaMuueckoe onvcanue
HEHJICAIbHBIX PAacTBOPOB, aKTUBHOCTh, KOA((UIMEHT aKkTUBHOCTU. KosuuratuBHble CBOWCTBA
pacTBOPOB HEJIETYYMX BELIECTB B JieTydeM pacTBoputene. Kpuockonus, 30ymmockonus. Ocmoc,
OCMOTHYECKOE JaBJICHUE.

@da30oBble paBHOBeCHMST B MHOIOKOMIIOHEHTHBIX cHcTeMax. JlparpaMMbl <«J1aBiIcHHUE-
COCTaB», «TEMIIEPATYpPa-COCTaB), «COCTAB Mapa-COCTAB KUIKOCTH» JJIsl UACATbHBIX U HEUICAIbHBIX
pactBopoB. 3akonbl ['n06ca-Konosanosa, Azeorponust. PU3UKO-XUMUYECKHE OCHOBBI pa3eIICHUS
KHUIKUX cMmecel, pekTudukanus. OU3nKo-XUMUYECKUN M TEPMUUYECKHI aHAIN3. Pa3ianyHble THUIIBI
JarpaMMm IJ1aBKOCTH. DBTekTHKa. [IpaBuiio a3 u npaBmiio pslyara.

4. O0beM y4eOHO JUCUMIIIIMHBI:

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eMHHIIAX gacax
OO0mas TpyA0eMKOCTh JTUCHUILJIMHBI 0 Y4eOHOMY IJIaAHY 5,0 180
KonraktHas pa6ora (KP): 0,44 16
Jlexumn (Jlek) 0,22 8
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Buja xoHTpOJISI: IK3aMeH 0,25 9




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

SAMHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 5,0 135
KonraktHas pa6ora (KP): 0,44 12
Jlexmmn (Jlek) 0,22 6
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 6
CamocrositesabHas padora (CP): 4,31 116,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Koanonanas xumus» (b1.5.11)

1. Meab AUCHUMIMHBI: O3HAKOMIICHHUE CTYJEHTOB C OCHOBAaMH TEPMOIMHAMUKHU
MOBEPXHOCTHBIX SIBJICHUH, CIIOCOOAMH TONYYEHUS ¥ BaXXKHEUINIMMU CBOWCTBAMHU JIUCIEPCHBIX
CHUCTEM.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUTHH B Tipodeccuonanbroit nesrenbHocTu (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (hM3MUYECKON KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM  BEMIECTBA I [OHHUMAHHS
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO HUCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUMN NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

3namo:

- OCHOBHBIC TIOHSATHSI M COOTHOIICHHS TEPMOJWHAMUKH TOBEPXHOCTHBIX SIBICHHIA
(TepMOaMHAMUKA TIOBEPXHOCTHOTO CJIOS; aire3us, CMAauyuBaHWE U PACTEKaHUE IKUIKOCTEH;
JUCTIEPCHOCTh M TEPMOJMHAMUYECKHE CBOMCTBA Tel; aacopOlMsi Ta30B M MAapOB, aJACOpOIUs U3
pacTBOpOB);

- OCHOBHBIE METO/bI IOTyYEHUS AUCIIEPCHBIX CUCTEM;

- OCHOBHBIE CBOMCTBa JHCIEPCHBIX CHUCTEM (JIEKTPOIIOBEPXHOCTHBIE CBOMWCTBA;
KMHETUYECKHUE U ONITUYECKUE CBOICTBA; CBOMCTBA pacTBOPOB KOJUIOMIHBIX TOBEPXHOCTHO-aKTUBHBIX
BEIIECTB);

- OCHOBHBIE MOHSTHSI U COOTHOIICHUS TEOPUN arperaTiBHON yCTOMYMBOCTH M KOAryJsluu
110(OOHBIX TUCTIEPCHBIX CHUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHHUS U PEOJIOTMUECKHE CBOWCTBA
JUCTICPCHBIX CUCTEM.

Ymemy:
- TPOBOJUTH pPACUYEThl C WCIIOIH30BAHMEM OCHOBHBIX COOTHOIICHHH TEPMOIUHAMUKHU
MOBEPXHOCTHBIX SIBJICHUHN M pacyeThl OCHOBHBIX XapaKTEPUCTHK JUCIIEPCHBIX CUCTEM.

Braoemy:

- METO/IaMU U3MEpPEHUs TOBEPXHOCTHOTO HATSKEHUS, KPaeBOro yria, BeIMYMHBI afcopOuun
U yICNbHOW TMOBEPXHOCTH, BSA3KOCTH, KPUTUYECKOW KOHIIEHTPAIMM MHUIEIO00PA30BAHHUS,
ANEKTPOKMHETUYECKOTO MOTEHIMala; METOJAaMH MPOBEICHUsS JUCIEPCUOHHOTO aHajau3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKH UX arperaTUBHON YCTONYMBOCTH.

3. Kparkoe comepxxaHue Q1M CUUILIHHBI:

Monyns 1. [IpeameT u npu3Haku 00BHEKTOB KOJUIOUTHON XUMHH

KonmnonnHasgs xumusi - Hayka O IOBEPXHOCTHBIX SIBJICHHMSIX M JUCIEPCHBIX CHCTEMaXx.
OCHOBHBIE TPHU3HAKH [UCIEPCHBIX CHUCTEM - T€TEPOr€HHOCTh M AMCIEPCHOCTH; MOBEPXHOCTHAS
SHEPrusl; KOJIMYECTBEHHbIE XapaKTEPUCTUKH ucnepcHOCTH. Kiaccudukanus qUCepcHbIX CHCTEM.

Mopyns 2. TepmoanHaMuKa MOBEPXHOCTHBIX SIBICHUMN



OO6m1ast XapaKTEpPUCTHKA MMOBEPXHOCTHOM dHeprur. [loBepxXHOCTHOE HATsHKEHUE. Y paBHEHHE
I'mG6ca-I'enbMronbpa uis  BHYTPEHHEW — yIENbHOM  MOBEPXHOCTHOM  3HEpruu  (TOJHOM
IIOBEPXHOCTHOM SHEPTUN).

Merton n30sITkoB ['n60ca. @yHaaMeHTalbHOE aAcOpOIOHHOEe ypaBHeHue [ mb60ca. YacTHoe
BhIpakeHUe ypaBHeHuUs [ 100ca. [loBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

Anresus u xore3us. YpaBHenue J[ronpe mis pabotsl aaresun. CmaunBanue, 3akoH HOHra.
VpaBuenne /[ronpe-lOnra. Pacrekanue xuakoctedt, xkodddumueHT pacrtekaHus 1o [ apkuHCY.
DddexkT Mapanronu, npaBuiio AHTOHOBA.

[TpaBumno a3 ['mb66ca u gucnepcHOCTh. BiausiHue KpUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasienue ten (ypaBHenue Jlarutaca). Kamummsipueie siBneHusi. YpaBHeHue KenbBuna. Bnusiaue
JUCIIEPCHOCTH HAa PacTBOPUMOCTb, KOHCTAHTY PaBHOBECUS XHMUYECKOW pEaKIMM, TEMIIEpaTypy
¢azoBoro nepexona.

Metoapl TONy4eHHMs JUCHEPCHBIX CHCTeM. YpaBHeHue PeOunaepa mns  paboTbl
nucrnieprupoBanus. Dddekt Pebunaepa. 'omoreHHass m reTeporeHHas KOHIEHCAIIUS. DHEPTrus
['u606ca obpazoBanus 3apoapiiia HOBoH (a3bl. Kunetnka o6pa3zoBaHus HOBOH (ha3bl.

Monyns 3. AncopOIMOHHBIE pABHOBECHS

[Tpupona amcopOUUOHHBIX CHII. AncopOus ra30B U MapoB Ha OJHOPOJHOW IMOBEPXHOCTH.
3akoH [I'empu. Mogens u ypaBHenue Jlenrmiopa. Teopust MOIUMONEKYJSPHONW aacopOUMU
Bpynayspa, OmmMmera, Tennepa (BOT). Onpenenenue ynenbHou noBepxHoctu Metoom bOT.

AncopOrus ra3oB U NMapoB Ha MOPHUCTHIX MaTepuanax. Kimaccudukamus nop no lyoununy.
Teopuss kanwusipHOM KoHJeHcauuu. Pacuer wuHTerpanpHod U AudQepeHnnanbHO  KPUBBIX
pacnpenenenus oobeMa op Mo pazMepam.

AncopOuMsi Ha MHUKPONOPUCTHIX Marepuanax. IloteHmumanpHas Tteopust [lomsHu.
Xapaktepuctuueckas kpuBas agcopoumnu. O6o0eHHOe ypaBHeHHe Teopun JlyOnHnHA 00BEMHOTO
3aI0JIHEHUS MUKPOTIOp, ypaBHeHue Jlyoununa - PanymikeBuya.

AncopOrusi TOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBmiio Jlrokmo - Tpay6Oe. 3aBucuMOCTh
IIOBEPXHOCTHOI'O HATSDKEHHMS OT CoOcTaBa pacTBopa. YpasHeHue IlumkoBckoro. YpaBHeHUs
COCTOSIHUS Ta3000pa3HBIX TOBEPXHOCTHBIX (3/1COPOIIMOHHBIX) MIIEHOK. Becsl JIeHrMiopa.

Monyib 4. DeKTpu4ecKHe sIBICHUS HAa IOBEPXHOCTH

Mexanu3mbl 00pa3oBaHus JBOWHOTO 3ekTpudeckoro cios (9C). YpaBuenus Jlunmmana.
OnekTpokanwuisipasie  kpuBble. Teopun crpoenus JIDC. Pemenue ypaBHenus Ilyaccona-
bonwsimana st nuddysnoit wactu JI9C. JIDC no teopun LllTepHa, mepe3apsiika moBEepXHOCTH.

DJIEKTPOKUHETUYECKUE  SABJICHUSA,  DJICKTPOKUHETHYECKUH  IMOTEHIMald. Y paBHEHUE
['enpmromibia-CMOITyXOBCKOTO JIJIS JIEKTPOOCMOca U 3ieKTpodopesa.

Monyinb 5. Kunernueckue cBOMCTBa JUCIIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCAXJICHHS YAaCTHIL C UX pa3MepoM. Y ciIoBus coOmoieHus 3akoHa CTokca.
CenuMeHTAllMOHHBIM aHaNW3 MOJUAMCIEPCHBIX cucteM. KpuBble pacnpeneneHus 4acTHI] 110
pasmepawm. [Ipupona GpoyHOBCKOTO ABMKEHHS. 3aKOH DifHIITEHHA - CMOITyX0BCKOTO. ClIe/ICTBUS U3
TEOPUH OpOYHOBCKOTO JIBKEHUS. CenuMeHTaMOHHO- AU HYy3MOHHOE paBHOBECHE,
TUIICOMETPUYECKUM 3aKOH.

Monaynb 6. ArperaTuBHasi yCTOMYMBOCTh M KOATyJISIIIUA TUCTIEPCHBIX CUCTEM

CenuMmeHTallMOHHAS M arperaTUBHAs yCTOMYMBOCTH cucteM. JInopunbHble U THO0POOHBIE
cuctemsl. Kpurepuii muopunsaoctu o Pebunnepy-1ykuny. JInogunsHbie AUCEpCHBIE CUCTEMBI.
Knaccudpukanuss MOBEpXHOCTHO-aKTUBHBIX BEHIECTB. [epMOAWHAMHKA W MEXaHH3M MHU-
nemtooopazoBanus. Crpoenue munemn [TAB. ComrobOunmsanus. Kputudeckas KOHIEHTpAIUs
MUIIEIUI000pa30BaHMsI, METO/IbI €€ OIPEICIICHUS.



JInodobuBIe mucniepcHble cucTeMbl. DaKTOPHl YCTOMYMBOCTH JIMO(QOOHBIX cucTeM. bricTpas
U MejuieHHas koarymsiius. Kunetuka koarynsiuuu no CMOIyXOBCKOMY. 3aBUCUMOCTh YHMCIIA YACTHI]
pazHoro mnopsaka oT BpeMeHHU. OcHOBHbIE mNonoxeHus Teopuu [epsruna, Jlanpay, depses,
Osepbeka ([JIDO). PacknuHuBaromiee naBieHHe W ero cocramisiromme. OOmiee ypaBHEHUE IS
SHEPTUU B3aUMOJIEHCTBUS NUCTIEPCHBIX YacTull. [loTeHInanpHble KpUBbIE B3aUMOICUCTBUS YaCTHII.
Heiitpanu3zauronnas v KoHIleHTpauroHHas koaryssinud. [Ipasuno [ynsue-TI"apan.

Mopynbs 7. CTpyKTypooOpa3oBaHUE U CTPYKTYPHO-MEXAaHWYECKHE CBOMCTBA JTUCIEPCHBIX
CUCTEM

Tunel cTpykTyp, 00pasyrommxcs B JUCHEPCHBIX CHUCTeMax. B3auMocBsI3b MEXIy BUIOM
MOTECHIMATBHOW KpuBOW B3auMmoneicTBus dactul] (mo teopuu JJIDPO) u TUNOM BO3HUKAOIIUX
cTpYKTYp. KoaryiasinmoHHO-TUKCOTPOIHBIE U KOHIEHCAIIMOHHO-KPUCTAUIM3ALUOHHBIE CTPYKTYPHI.

Peonornyeckuif MeToa UCCIENOBAHHMS JTUCHEPCHBIX cUCTEM. (OCHOBHBIE TOHSTHS U
UJeabHbIC 3aKOHBI PEOJIOrHH. MOIeTMpOBaHUE PEOJIOTMUECKUX CBOMCTB Tell.

Krnaccudukanus 1ucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUUECKUM CBOMCTBaM. BsA3KOCTh
JKUJIKUX arperaTuBHO YCTOMYMBBIX AMCIEPCHBIX CUCTEM. YpaBHeHUd ODiHITelHa, [lITayaunrepa,
Mapka - XayBuHka. Peosiormdeckue CBOWCTBA CTPYKTYPHUPOBAHHBIX IKHUAKOOOPA3HBIX |
TBEPJ0OOPA3HBIX CHCTEM.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akagem.

eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 180
KonraktHas pa6ora (KP): 0,44 16
Jlextuu (JIek) 0,22 8
JlaGopatopubie pabots (JI1ab) 0,22 8
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 4,31 155
Buja xoHTpOJISI: IK3aMeH 0,25 9

O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.

eAMHUIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonrakThas pa6ora (KP): 0,44 12
Jlexiuu (JIek) 0,22 6
JlaGopaTtopHsie padoTs (J1ad) 0,22 6
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 4,31 116,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Ananurnyeckas xumus» (b1.5.12)

1. Heap MUCUMIUIMHBI: TPUOOpETEHNE OOYYAIOUIUMUCS 3HAHWW 10 OCHOBHBIM TPYIIIaM
METOJIOB XMUMHYECKOrO aHajan3a, HauOojee WIMPOKO NPUMEHSEMBIX B MPOMBIIIJICHHOCTH U
HCCIIEIOBATENILCKON paboTe, a TakKe KOMIETCHIIMH, HEOOXOIMMBIX XUMHKAM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH [l pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHaTN3a.

2. B pe3yJibTaTe 0CBOEHUSI JUCHUILINHBI CTYI€HT /10JI7KeH::

Obnadams CIETyIOUTUMA KOMITICTCHITUSMU

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCIHUIUTHH B TipodeccruonanbHoit nesrenbHocTu (OITK-1);

- TOTOBHOCTBIO HCITOJI30BAaTh 3HAHUSI O CTPOCHHUH BEIECTBA, IPUPOJIC XUMUIECKON CBSI3U B
Pa3TUYHBIX KJIaccaX XUMHUYECKUX COSAMHECHUU JIJIsl MOHMMAaHMsI CBOMCTB MaTepUaioB M MEXaHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIIUX B okpyxkatoiieM mupe (OITK-3).

3namo:

- OCHOBHBIE TMOHSTHS, TEPMHUHBI, METOJbl U NMPUEMbI KAaU€CTBEHHOTO M KOJIWYECTBEHHOIO
XUMHYECKOT0 aHajIn3a, TEOPUI0 XUMUYECKUX U (PU3UKO-XUMHUYECKHUX METOJIOB aHAIN3a, MPUHIUIIBI
paboThl OCHOBHBIX TPHUOOPOB B PU3UKO-XUMHUECKUX METOaX.

Ymemns:

- TIPUMEHSTH MPUOOPETEHHBIC MPAKTUYCCKUE HABBIKU B MPO(PECCHOHAIBHON ACSITETbHOCTU
JUISL pelIeHUs] KOHKPETHBIX 3a7ad; BJIAJETh. MOHUMAHHEM IIelied U alrOPUTMOB XUMHUYECKOTO
aHaJIM3a, CMOoCO0aMH PEIICHUs aHAIUTUYECKUX 3aJ]1ad, OIEHKOW BO3MOXKHOCTEH Ka)KJOTO0 METOoja
aHaJM3a, OCHOBAMHM METPOJIOTUYECKOM OIEHKH pPe3yJbTaTOB KOJIWYECTBEHHOIO XUMHYECKOIO
aHayIM3a.

Braoemy:

- TMOHUMaHWEM LeJeil M aIropuTMOB XHMMHMYECKOTO aHajiu3a, CHOcO0aMU pelleHus
AQHAIUTUYECKUX 3334, OLEHKOM BO3MOXKHOCTEM KaXJOro MeToJa aHalii3a, OCHOBAMHU
METPOJIOTHUECKOH OLIEHKH PE3YIbTATOB KOJTUYECTBEHHOTO XUMHUYECKOTO aHATN3A.

Hmemb npedcmasnenue o €IMHON JIOTUKE XUMHUECKOTO aHAJIM3a, 0 MHOT000pa3uy METO/IOB
XUMHUYECKOTO aHaIM3a W O KOHTPOJIE KauecTBa Pe3ylbTaTOB KOJIMYECTBEHHOTO XHWMHUYECKOTO
aHamM3a.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI:

Beenenue. [Tonstue 06 ananutuueckor xuMuu (AX) Kak 0 cUCTEME 3HAHUH, TTO3BOJISIONMIEH
YCTAHOBUTH KAaYECTBEHHBIH M KOJWYECTBEHHBIM COCTaB BemiecTBa. 3amaun AX. AHaIUTHYECKUN
CUTHAJI KaK HOCUTEJh KaYeCTBEHHOM 1 KOJIMYECTBEHHOM nHpopMaruu 00 o0bekTe aHanu3a. [lonstue
0 mpobooTbope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS, NPEABIBISEMBbIE K METOJaM
XUMHUYECKOTO aHajau3a. YCIOBUS  BBIMIONIHEHUS ONpeNeNieHuid. AHanuthueckas Qopma,
AHATUTUYECKUE TIPU3HAKU. AHATUTHYECKHE KIIACCU(PUKAIIUN KATHOHOB U aHHOHOB.

Cucrematndeckuii U 1poOHBIN aHann3. CoBpeMeHHBIC METOABI HICHTU(DUKAIIUN dJIEMEHTOB
U coenuHeHUU. OpraHuyecKkue aHaIUTHUYECKHUE PEareHThbl B aHallM3€ HEOPraHWYECKUX BEIIECTB.
PaBHOBecus B aHATUTUYECKUX TOMOT€HHBIX M T€TePOreHHbIX cucTeMax. OCHOBHBIE TUIIBI PEaKIIHiA,
npuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aWMOJCHCTBHE, OKHCJICHHE- BOCCTAaHOBJICHHE,
KOMILIEKCO0OpazoBaHue, ocaxkaeHue). Onrcanyue paBHOBECUS AHATUTUUYECKHUX PEAKIIUNA C TOMOUIBIO
KOHCTaHT DPAaBHOBECHs. Y4eT MOOOYHBIX peaklMii C MOMOIIbIO armapara YCIOBHBIX KOHCTAaHT
paBHOBecHs. Mcronp30BaHue YCIOBHBIX KOHCTAHT PAaBHOBECHS JJISi ONTUMHU3AINHA aHATUTHYECKUX
peakuuMii W TMPAKTUYECKUX YCIOBUH WX BBHIMONHEHHUS. (OCHOBBI METOJOB KOJHMYECTBEHHOTO
XUMHUYECKOTO aHanm3a. MeToapl KOJIWYECTBEHHOTO aHaiu3a. 1peOoBaHMs, MPEIbSIBISIEMBIE K



XUMHUYECKUM PEaKIMsIM, UCIIOIb3YEMbIM B XUMUYECKOM aHalln3e. DTarbl KOJUYECTBEHHOTO aHAIN3A.
[lonaTue o rpaBUMETpUYECKOM aHalIU3e. TeOopeTHUUeCKHUEe OCHOBBI TUTPUMETPUUYECKOrO aHAIM3a.
[Tpuemsr TuTpoBanus. Pacuers! B TuTpuMeTpui. I'paduyeckoe oToOpakeHue mporecca TUTPOBAHUSL.
Ckayok TUTPOBAHUA, TOYKA OSKBHUBAJICHTHOCTHU, KOHCYHAA TOYKA TUTPOBAHUA. HepBI/I‘IHble )41
BTOPHUYHBIC CTaHAAPTHI. MGTOI[ KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA. BbIGOp KHCJIOTHO-OCHOBHOI'O
unaukaTtopa. [lpumeps! onpenenenuii. MeToabl OKUCIUTENFHO-BOCCTAHOBUTEIHHOTO TUTPOBAHMSL.
OKHCITUTENIbHO- BOCCTAHOBUTEIBHBIA TOTeHIUaN. DakTOphl, BIUSIONIME Ha €ro BEIUYUHY.
Ypasuenue HepHcra.

[epmanranatomerpust. Momomerpus. ONTHMH3AnMs —YCIOBHE ompeeneHus. Merox

Ocobennoctu KOMILJIEKCOOOpa30BaHus

SATA.
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUA. TUTpOBaHME IO METOAY OCaXJeHus. MeTponoruueckas

peakuui
Br16op

KOMIIJICKCOHOMCTPHUYCCKOI0O  TUTPOBAHMUA.

(xemarooOpa3oBaHMs) HOHOB  METAUIOB  C ONTUMAJIBHBIX  YCIIOBUH
OILICHKA PC3YyJIbTATOB aHaJIn3a. I/IHI[I/IKaTOpHBIe U UHCTPYMCHTAJIbHBIC CHOCO6BI YCTAHOBJICHUSA TOYCK
9KBHUBAJICHTHOCTH.

BBenenne B (u3HKo-xuMHUecKHe (MHCTPYMEHTAJIbHBIE) METOIbI XHMHUYECKOTO aHalln3a
(MMXA-OXMA). Knaccubpukamus (U3MKO-XUMHYECKUX METOJOB aHaln3a. AHAIUTHYECKHUNA
CUTHAJI KaK WH(pOpMaTUBHAs (DYHKIIHS COCTaBa BellecTBa. MeTOIpl KOJMYECTBEHHBIX U3MEPEHUI B

OXMA, ux XapakTepuCTHKA. AHAIUTHYECKME U METPOJIOTMYECKUE XAPAKTEPUCTUKH METOJIUK

OTIpeieNIeHusI.
4. O0beM y4eOHOH TUCHHUILINHBI:
O0bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY ILUIaHy 4,0 144
KonTaktHas padora (KP): 0,45 16
Jlexumu (Jlek) 0,17 6
JlaGopaTtopHbie padoTs (J1ad) 0,28 10
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 3,44 124
Buja koHTpOJISi: 3a4eT ¢ OlleHKOM 0,11 4
O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponowm.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonrakThas pa6ora (KP): 0,45 12
Jlexumn (Jlek) 0,17 45
JlaGopaTtopHsie padoTs (J1ad) 0,28 7,5
[Tpaktuueckue 3ausatus (113) - -
CamocrosTeasnasi padora (CP): 3,44 93
BuJ KOHTpOJISA: 3a4eT ¢ OLeHKOI 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Unxenepuas rpadpuka» (b1.5.13)

1. Ieap AMCHUIUIMHBI: TPUOOPETEHHE 3HAHWN U BHIPAOOTKA HABBIKOB, HEOOXOIUMBIX
CTyZIEHTaM JUIS BBIITOJHEHUS M YTEHHSI TEXHHUYECKHX YEepPTEKel, BBIIOIHEHHS ICKH30B JAETalei,
COCTaBJICHUS KOHCTPYKTOPCKOW M TEXHOJOTMYEeCKOW JIOKYMEHTalluh B COOTBETCTBHU CO
craugapramu ECKJI; o3HakomiieHre ¢ MeToaMu KOMITBIOTEPHOM IpauKH.

2. B pesyabpTare H3y4eHHs JMCHHMILIMHBI 00y4alOLIUiics 10 MporpamMme 0aKajlaBpuarTa
JOJIZKeH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHU:

- CIOCOOHOCTHIO K CAaMOOpraHu3alu u camoobpaszoBanuto (OK-7);

- TOTOBHOCTBIO WCIIONIb30BAaTh 3HAHHS O COBPEMEHHOH (M3MUECKON KapTHHE MHpA,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM  BEHIECTBA ISl  HOHHUMAaHUS
OKpY’Karomiero Mupa u spieHuit mpuposi (OI1K-2).

3namo:

- cr1ocoObl 0TOOpa)KeHUs MPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

- IpaBUJIa U YCIOBHOCTH MPH BBHIIOJHEHNUU YEPTEKEH;

- BUJIBI U3JICTTUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha YPOBHE IMPEJICTaBJICHUS XapaKTEPUCTUKU (OPMBI M TOBEPXHOCTU U3ZCITIH.

Ymemy:

- BBIIIOJTHATH U YUTATh YEPTEKU TEXHUUECKUX U3JICTNN C YI€TOM JHCTBYIOIINX CTaHAapTOB;

- BBITIOJIHSATH M YUTATh CXEMbI TEXHOJIOTHYECKUX MIPOILIECCOB;

- UCTIOJIB30BATh CPEJICTBA KOMITBIOTEPHOM Ipa)MKM AJIs1 U3TOTOBJICHUS YEPTEKEH.

Braoemy:

- cnoco0amMy ¥ IpUueMaM# U300pakKeHUs IPEAMETOB Ha INIOCKOCTH;

- rpadudeckuM nakerom «Komrmacy.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

BBenenue. [Ipenver u metonsl nHXeHepHOU rpaduku. KpaTkue ncropudeckue CBEICHUS.
3amauu 1 MECTO Kypca B MOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTHH.

Mopnyas 1. U3geiusi ¥ KOHCTPYKTOPCKHE TOKYMEHTBI.

1.1. Buasl u3neanii 1 KOHCTPYKTOPCKHX JOKYMEHTOB.

Bunet uspenunit mo 'OCT: nmeranb, cOopodHasi eQUHUIA, KOMIUIEKC, KOMIUIEKT. BuIbI
KOHCTPYKTOPCKUX JIOKYMEHTOB: YepTeX MAETanH, COOPOYHBIM YEepTeK, 4epTex OOIIero BUAA,
cneunukanus, cxema. IIuppsl KOHCTPYKTOpCKHUX JOKyMEeHTOB. Kparkue cBeneHus o
CTPOUTEIIBHBIX YEPTEXKAX.

1.2. Pe3n00BBIC H3€JIHA U COeANHEHHUS.

Pe3nOb1: oOpazoBanue, kinaccudukanus, u3oOpakeHHe W OOO3HAUEHHWE Ha 4YEPTEKe.
CranmaptHbeie pe3pOoBbie u3nenus. OmnpeneneHue pe3nObl u3MepenneMm. CoelUHEHHs JeTajei
6oToM U mnuiIbKoi. Pe3n0oBbie TpyOHBIE coennueHus. LlankoBbie coeTuHeHMUS.

1.3. Dcku3bl U TeXHHYECKHE PUCYHKH JeTaJleil.

[TocnenoBaTenbHOCTh BBHIMOTHEHUS M300paKEHUH JeTain: BHIOOp INIABHOTO M300pakKeHUS;
ofpesieieHne HEoO0XOAMMOro KOJMYeCTBAa HW300pakeHHi; TOATrOTOBKAa IIOJIA uepTexa K
M300paXeHUIO JETalIU; U300pa’KeHUE OCHOBHBIX BHEILIHUX U BHYTPEHHUX ouepTaHuil netanu. Oomep



JIETAJIH TIPU BBIMTOJIHEHUH €€ ACKM3a ¢ HaTypbl. OopMmieHue uepTexeit u 3cku3oB aetaneit. [Ipasuna
BBITIOJIHEHUS ¥ 0(POPMIICHHS TEXHUUECKUX PUCYHKOB. O003HAUEHUS MaTEPUAIOB.

1.4. YepTe:xu cOOPOYHBIX eANHULL.

[IpaBuia BeIONHEHHS U OOPMIICHHSI COOPOYHOTO YepTexka: BEIOOP INIABHOTO N300paKEHHUS,
OTIpe/ieIeHne KOJIMYEeCTBa HM300paKeHWH, HAHECEHHWE HOMEPOB IO3MIMI, HaHECEHHE DPa3MEpOB
(rabapuTHBIC, YCTAaHOBOYHBIC, NPHCOCIUHUTEIbHBIE, OJKCIUTyaTalmoHHbe). Crenudukarms.
[TpaBuiia BeIMOIHEHUS U OPOPMIICHHS YepTexka 00IIero BUa.

Monayasb 2. CoennHeHns: AeTajei.

2.1. Cxembl.

Knaccupukanus cxem mo Buaam u Tunam. OOo3HaueHue cxeMm. IIpaBuia BbIMONTHEHUS
CTPYKTYPHBIX Y IPUHLUUIUAIBHBIX TEXHOIOIMUYECKUX cXeM. CXEMBI PACIIOIOKEHHUS.

2.2. U300paxxeHusi coeTMHEHUI 1eTasei.

®nanuessie coenuuenus. Llnuuesrbie u mmoHouyHsle coeanneHus. CoeAuHeHUs ITUPTOM U
MIUIMHTOM. Hepa3zbeMHbIE COCIMHEHMs HeTajieil: CcBapka, IMailika, CKJIeHBaHWE, OOBAJIbIIOBKA,
pa3BabIIOBKa, COSMHEHHUE 3aKJICTIKOM.

2.3. Apmarypa TpyO0ONnpoBOI0B.

Krnaccudukanus apmarypsl TpyOONpoBOIOB 110 HA3HAYEHUIO, IO THUIY HMEPEKPHITHUS TOTOKA
paboueil cpenpl, 1O croOcoO0y NPUCOETUHEHUS K TPyOONpoBOAYy, MO CHOCOOYy TepMeTH3aluu
HITTUHACIIA.

Mopnyasb 3. YUepreaxn cO0POYHBIX eIMHUIL. DJIeMEHThI KOMIIbIOTEPHOI rpauKH.

3.1. 'eomeTpuYecKkHe XapaKTePUCTUKHU (POPMBI M MOBEPXHOCTH H3eJIHH.

Pa3mepsl, npaBuia UX HaHECEHMsI Ha yepTexe. PazMephl MCMOIHUTENbHBIE U CIPABOYHBIE,
rabapuTHble, KOOPIMHUPYIOIIME W YacTHble. ba3bl u3MepuTeNnbHbIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHe, BcroMmoraTenbHble. Hanecenue pasmepoB oT 0a3. IlpenenbHble OTKIOHEHUS
pa3MepoB TIaIKUX TIOBEPXHOCTEH, TOMYCKH, TOCaAKHU. JIOMYCKH U MIOCAIKH IJIsl IETAICH ¢ pe3hOoH.
[IlepoxoBaTocTh MOBEPXHOCTEH JeTalieid, MapaMeTpbl I[IEPOXOBATOCTHU, IpPABHJIA HAHECEHUS
napaMeTpoB IIEPOXOBATOCTH MOBEpXHOCTell Ha ueprexe. lIpenenbHble OTKIOHEHHS (OPMBI U
PacIoJIOKEHUSI.

3.2. leraampoBaHue YepTeskeil COOPOYHBIX eIMHMIL.

[IpaBuna peranupoBaHUS dYepTekeil COOPOUHBIX €OUHMLL. BbIMoONHEHHE dYepTexed u
TEXHUUYECKUX PUCYHKOB JIeTaJIEH.

3.3. DiieMeHTbl KOMIIBIOTEPHO IrPauKH.

KommprorepHast rpaduka u pemaembie €0 3amadd. I 'paduueckre OOBEKThI, TPUMHUTHBEI,
aTpulyThl, cuHTe3 n3o0paxenus. [IpencrapieHue BuIeoMHPOPMAIIUN U €€ MAIIUHHAS TeHepalus.
CoBpeMeHHbBIE CTaHAAPTHl KOMITBIOTEPHOM rpaduku, Trpaduyeckue S3bIKM M MeTadailibl.
Peanuzanus anmapatHeIX MOAYJeH rpadguueckoil cucteMbl. OCHOBHBIE TpauecKue aaropuTMbl Ha
IUIOCKOCTH U B IpocTpancTBe. [IporpaMMuble rpaduueckue CUCTEMbl U X TPUMEHEHHUE.



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
KonraktHas pa6ora (KP): 0,33 12
Jlexuu (Jlek) 0,11 4
Jlaboparopusie paboTs (JIab) 0,06 2
[Tpaktuueckue 3ausatus (I113) 0,16 6
CamocrosiTesabHas padora (CP): 3,56 128
Buja koHTpoOJIsI: 3a4eT ¢ OlleHKOH / KypcoBasi padoTa 0,11 4
O0bem
Buabi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX gacax
OO0mas TPyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonTaktHas padora (KP): 0,33 9
Jlexiuu (JIek) 0,11 3
JlaGopatopusbie pabots (JI1ab) 0,06 1,5
[Tpaktuueckue 3ausatus (113) 0,16 45
CamocrositesabHas padora (CP): 3,56 96
Bua KOHTpO.ISA: 3a4eT ¢ OLleHKOl / KypcoBasi padoTa 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«[Mpuknagnas mexannka» (b1.5.14)

1. Henp AMCOMIUIMHBI: HAYYUTh CTYIEHTOB TBOPYECKOMY MOJXOAY K BBIIOJHEHUIO
WHXXEHEPHBIX pPACUETOB Ha MPOYHOCTh, JKECTKOCTb W YCTONYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JeTanei v y3J10B MallliH U anmnaparos.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JMOJIKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUTHH B Tipodeccuonanbroit nesrenbHocTu (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (HHU3MUYECKON KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BELIECTBA JJIsi  TMOHUMAHMS
OKpY’Karomiero Mupa u ssieHui mpupo st (OI1K-2).

3namo:

- OCHOBHBIE YPAaBHEHMS U METO/Ibl PELICHUS 3a/1a4 CONPOTUBIICHUS MATEPUAJIOB;

- OCHOBHBIE€ METO/Ibl pPACYETOB HA MPOYHOCTh U )KECTKOCTh AIEMEHTOB KOHCTPYKIIUI MallluH
Y anmaparos.

Ymemns:

- MPOBOJMUTH PACUEThl 3JIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJIOB COINPOTUBICHUS
MaTepHaJoB;

- pacCUUTHIBaTh U KOHCTPYUPOBATh ACTAIA MAILIUH MO UCXOAHBIM JIAHHBIM;

- IPOU3BOJIUTH PACUETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCTIOCOOHOCTH U KOHCTPYHUPOBAHUS
neTajied MallluH.

Braoemy:

- HABBIKAMU pacyeTa COPOTHUBIICHUS MAaTEPHAIIOB aHATUTUIECKUMH METOJAMU;

- HaBbIKaMU BbIOOpA MaTEpUAaJIOB 1O KPUTEPUSIM IPOYHOCTH.

3. Kparkoe comepxxanue Q1M CUMILTHHBI:

1. Onpenenenue peakuuii onop. PactskeHue-cxxarue

1.1. Onpenenenue peakuuii onop.

AOGCOIIOTHO TBEpAOE TENo. DIEeMEHThl CTaTHKU. OCHOBHBIC TOHSTHS. AKCHOMBI CTaTHKH.
YpaBHeHus paBHoBecHs. CBS3U U UX PEAKIIUU.

1.2. PacTsikeHune-cxaTue.

OCHOBHBIE [JONYIIEHUWS W TPUHUUINBI COMPOTHBJIEHUS MaTepuanioB. MeETOJl CEYEHUU.
Hanpsoxenus, nepopmarinu u nepemenienus. 3akoH ['yka. [ToctpoeHne smop BHYTPEHHUX YCUITUH,
HarpsKeHUM U nepeMenieHnii. CTaTU4eCKu ONpeeIuMbIe U CTATUYECKU HEOMpPeAeTuMbIE 3aauH.
JuarpamMMmbl pacTsDKeHHsl JJIS IJIACTUYHBIX M XPYNKUX MaTepUaioB M HMX XapaKTEPUCTHKU.
JlomyckaeMbie HAPsDKEHUS. Y CIIOBHE TIPOYHOCTH MPHU PACTSKEHHUH (CHKATHH).

2. Kpyuenue. U3ru6

2.1. Kpyuenwue.

3akon ['yka mpu cnBure. BHyTpenHue cuiioBbie (pakTopbl mpu KpydeHuu. Hampspkenus B
CTEPKHSX KPYIJIOrO CeYeHUs. Y CJIOBUE MPOYHOCTH MPU KPYUYEHHUH.

2.2. N3ruo.

I'eomeTpuyeckne XapakTEPUCTUKH IUIOCKUX cedeHuH. [IoHATHE 4YMCTOro M mOnepedyHoro
u3ru6oB. [IpaBuiia MOCTPOCHMSI S0P MOMEPEYHBIX CHII U U3THOAIOIIMX MOMEHTOB. OmpeneneHue
HOPMAJBbHBIX HAMpsDKEHWH. YCIoBHE MPOYHOCTH mpu usrube. OmnpenencHue KacaTelbHBIX
HanpspkeHui. PanimonanbHbie (YOPMBI CEUCHUI.



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
KonraktHas pa6ora (KP): 0,44 16
Jlextuu (Jlek) 0,22 8
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrosiTesabHas padora (CP): 3,45 124
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4
O0bem
Buabi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX gacax
O01mas Tpya10eMKOCTh IUCHUIIHHBI 110 Y4eO0HOMY TLUIaHYy 4,0 108
KonrakThas pa6ora (KP): 0,44 12
Jlexiuu (JIek) 0,22 6
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrositesabHas padora (CP): 3,45 93
BuJ KOHTpOJISA: 3a4eT ¢ OLeHKOI 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«DJIeKTPOTEXHNKA U MPOMBINILIEHHAs YjekTponnkay» (b1.5.15)

1. Heab TMCHUITUHBI: (OPMUPOBAHUE Y O0YUAFOIIMXCS KOMITIETSHITUH, 00€CeYNBAIOIINX
TEOPETUYECKYI0O U MPAKTHYECKYI0 TIOATOTOBKY BBIMMYCKHHKA, YMEIOMIETO BHIOMpaTh W
OKCIUTYaTUPOBATh DJJEKTPOTEXHUUYECKUE W DIIEKTPOHHBIE YCTPOMCTBA, BIAJCIONIETO HABBIKAMU
UCIIOJIb30BAaHUSI COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJOTMH JUIs aBTOMAaTHU3MPOBAHHOIO
MOJIETTUPOBAHUS U pacuy€Ta MIEKTPUIECKUX U JIEKTPOHHBIX LIETeH.

2. B pe3yabTaTe u3y4eHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obaadoams CIENYIOMUMA KOMIETSHITHSIMHE:

- CHOCOOHOCTHIO PAabOTaTh B KOJUJIEKTHBE, TOJEPAHTHO BOCIPUHUMATH COIHANIBHEIE,
ITHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHBbIe pasnnuus (OK-6);

- CIIOCOOHOCTHIO K CaMOOpraHu3aIuu u camoobpaszoBanuio (OK-7);

- TOTOBHOCTBIO HCIIOJb30BaTh 3HAHHUA O COBPEMEHHOM (U3MYECKOHl KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM  BEIIECTBA JJIs  IOHMMAHHUA
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);

- BJIQJICHUEM OCHOBHBIMH METOJaMH, CIIOCOOaMU M CpEICTBAMM MOJNYYCHHs, XpaHCHUS,
nepepaboTKi MH(POPMALMU, HABBIKAMHU DPA0OTHI C KOMIBIOTEPOM KaK CpPEICTBOM YIPaBJICHHUS
undopmanueii (OI1K-5).

3namy:

- OCHOBHBIE IOHATHUSA, ONIPEAEICHNS U 3aKOHBI JIEKTPUUECKUX LETEH;

- METOJBbI MOZACIMPOBAHHUS, aHAJIN3a U PACYETA LENed MOCTOSIHHOIO U MEPEMEHHOIO TOKOB,
METOJIOJIOTHIO 3IEKTPOTEXHUYECKUX U3MEPEHUM;

- YCTPOMCTBO U MPUHIMIBI PaOOTHI AJIEKTPOTEXHUUECKOTO U 3JIEKTPOHHOTO 000PYIOBaHUS,
TpaHc(hOpMaTOPOB, INEKTPUUECKUX MAIINH, HCTOYHUKOB MUTAHHUS.

Ymemy:

- TPUMEHATh TEXHOJOTMHM MOJEIUPOBAaHUSA, aHalu3a, pacuéra M HSKCIUlyaTalluu
EKTPUUECKUX CETEH, MPOMBILUIEHHOTO IEKTPOOOOPYI0BAHNUS U 3JIEKTPOHHBIX PHUOOPOB;

- BBIOMpATh 3IEKTPOTEXHUYECKOE M IIEKTPOHHOE OOOpYIOBAaHUE MJs PpEIICHUs 3aaay
IIPOEKTUPOBAHUS U PEAN3ALNN XUMHKO-TEXHOJIOIMYECKUX MPOLIECCOB U TIPOU3BOCTB.

Bnaoemw:

- METO/IaMU MOJIEIIMPOBAHUS U pacy€Ta MNIEKTPUUECKUX U DJIEKTPOHHBIX LIENEH;

- HaBBIKAMH NPAKTUYECKOH pabOTHl C 3JIEKTPUUECKOW ammapaTypoil W 3JIEKTPOHHBIMHU
YCTpPOMCTBAMU

3. Kparkoe comepxxanue Q1M CUMILITHHBI:

Beenenne. IIpenvmer, OCHOBHBIE NMOHATHUS, METONOJIOTUSA DJIEKTPOTEXHUKH U HJIEKTPOHMKHU.
Kparkue ncropuueckue cBeleHHs. 3aJjaud M MECTO Kypca B HOJTrOTOBKE OakajaBpa TEXHHKH U
TEXHOJIOTHUH.

Monayasb 1. DiiekTpruyeckue nenu

- OCHOBHBIE ONIpECIICHNS, OIIMCAHNS TAPAMETPOB X METOA0B PAac4€Ta dICKTPUUECKUX LENEH.

OcHOBHbBIE MOHATHS U 0003HAUYEHUS IEKTPHUCCKUX BEIUYHH U JIEMEHTOB JICKTPUUECKUX
nerneid. OCHOBBI 35eKTpoOe30macHOCTH. OCHOBHBIE MOHSTHS TEOPHM AJIEKTPHUECKUX LEHeH.
OCHOBHBIE NIPUHIUIIBL, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKH. MEeTObl MOIEIMPOBAHUS, aHAIN3a U
pacyéra JIMHEWHBIX JIEKTPUYECKHUX LIETIEHU IIOCTOSTHHOTO TOKA.

- DIEKTpUYECKHE U3MEPEHUS U TPUOOPBI.



Meroasl M3MEpPEHMs DSIEKTPUYECKMX BEJIWYUH: NpPSIMbIE M KOCBEHHbIE. AHAJIOTOBbIE
AIIEKTPOU3MEPUTENIbHBIE U IIU(PPOBBIE JIEKTPOHHbIE MPUOOPHI: YCTPOWCTBO, MPUHIUN JIEHCTBHS,
obnactu npuMeHeHus. M3MepeHne IeKTPUISCKUX BEIMYNH: TOKOB, HANIPSHKEHUHN, COMTPOTUBIICHHM,
MOIIIHOCTH U DHEPIHH.

- AHanu3 ¥ pacy€T TMHENHBIX LIeNel IEPEMEHHOr0 TOKA.

CrniocoOsI mipesicTaBieHus (B BUIE BPEMEHHBIX UarpaMM, BEKTOPOB, KOMIIEKCHBIX YHCEN) U
napamMeTpsl (aMIUIUTy/1a, 4acTOTa, HadajdbHas (a3a) CHHYCOMNAIbHBIX (YHKIHMA. MTrHOBEHHOE,
CpelHee W JEHCTBYIOIEE 3HAYCHUS TIEPEMEHHOTO0 CHHYCOUaIbHOTO ToKa (Hampspkenus u DJ1C).
AKTHUBHOE, PEAKTUBHOE U TOJIHOE CONPOTHUBJIEHUS BETBH. MOIIHOCTh B LIEMSAX IIEPEMEHHOIO TOKA.
Koaddurment mommoct (cos([])) 1 €ro TEXHNKEPKOHOMHYECKOS 3HAYeHHE. I[IpuMeHeHHe
areOpbl KOMIUIEKCHBIX YHCEN B AJIEKTPOTeXHUKE. KOMIIIEKCHBIN MeTO] pacuéra JTMHEHHBIX IeTen
NIEPEMEHHOI0 TOKa. bajmaHc MOIIHOCTHM B LENSAX NEPEMEHHOIO TOKAa. Pe30HaHCHBIE SBIEHUS B
AIIEKTPUYECKUX IIeNsaX. Pe3oHaHC HampsokeHWH W TOKOB. AHaM3 W pacdér TpexQasHbIX Ierei
IIEPEMEHHOTO TOKAa. ABTOMAaTHU3WPOBAaHHOE MOJEIMPOBAHUE U pACUYET DIIIEKTPUUECKUX U
aJIeKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

Monayab 2. DJIeKTPOMATHUTHBIE YCTPOCTBA U YJIEKTPUYECKHE MAIIMHbI

- TpanchopmaTopsr.

Haznauenue u o6nacTi NpuMeHEHUs: TpaHCc(HOpMaTOpoB. Y CTPOHCTBO U MPUHLIUI JCHCTBUS
onHo(azHoro TpancopmaTopa. AHAIU3 IIEKTPOMArHUTHBIX MPOIIECCOB B TpaHc(opmaTope, cxema
3amerienus. [lorepu sHepruu B Tpancopmarope. BHenrHue xapakTepucTHKH.

- ACUHXpOHHBIE MAILIUHBI.

YCTpoiCTBO M IPUHITUIN JIEHCTBHS TpeX(ha3HOr0 aCHHXPOHHOTO JABUTATENs. MexaHudeckue
U padoure XapaKTepUCTHKU. DHepreTudeckue auarpaMmbl. [Iyck acHMHXpOHHBIX ABHUTaTelei c
KOPOTKO3aMKHYTBIM U (ha3HbIM poTOpoM. PeBepcupoBanue U peryiupoBaHie YaCTOThI BPAIICHHUS.

Monayab 3. OCHOBBI 3JIEKTPOHUKH

- DnemeHTHas 6a3a COBPEMEHHBIX JICKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKH. YCIIOBHBIE 0003HAUEHUS, NPUHIUN JCHCTBUS, XAPaKTEPUCTUKH U
Ha3HAUYE€HHE TMOJYNPOBOAHUKOBBIX  JHOAOB, TPAH3UCTOPOB, THUPHUCTOPOB. MHTEerpansbHbie
MHUKPOCXEMBI, UX Ha3HauUEHUE, KIacCu(UKAIHSI U MAPKUPOBKA.

-MICTOYHUKHU BTOPUUHOTO JIEKTPONMUTAHUS U YCUITUTENN SJIEKTPUUECKUX CUTHAJIOB.

[TonynpoBOIHUKOBBIE BBIIPSIMUTENHN: KiacCU(UKALMA, OCHOBHBIE IapaMeTphbl, CXEMBbI U
OPUHLMIT pabOThl BBIIPAMUTENA. OiekTpuueckue ¢uibTpel. Kilaccubukanus u  OCHOBHBIE
XapakTepuCTuKH ycrnrteneid. OOpaTHbIe CBSA3H B oneparmoHHbIX yeunutensax (OY), ux BausHue Ha
napameTpbl U XapaKTepUCTUKN ycunuTenss. OCHOBHBIC THIIBI ycrinTelel Ha 6aze OV.

4. O0beM y4eOHOH TUCHHUILINHBI:

Ob6Bvem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eIMHUIIAX qacax
O0mast TpyA0eMKOCTh JMCHUIIIMHBI 110 y4e0HOMY IJIAHY 50 180
KonrakTHas pa6ora (KP): 0,33 12
Jlexuu (Jlek) 0,11 4
JlaGopatopubie pabots (JI1ab) 0,11 4
[Tpaktuueckue 3ausatus (I113) 0,11 4
CamocrositesabHas padora (CP): 4,42 159
Bua KOHTpOJISA: IK3aMeH 0,25 9




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

SAMHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 5,0 135
KonraktHas pa6ora (KP): 0,33 9
Jlexumm (Jlek) 0,11 3
JlaGopatopubie pabots (JI1ab) 0,11 3
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesabHas padora (CP): 4,42 119,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«be3onmacHocTb xu3HeaAeaTeabHocTH (B1.5.16)

1. Heap qucuumianHbl: GopMHpPOBaHUE MPO(HECCHOHAIBHON KYIbTYPhI 0€301acHOCTH, MO
KOTOPOH MOHUMAETCS TOTOBHOCTb U CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MPO(eCcCHOHATEHON
JESATENIbHOCTH TPHOOPETEHHYI0 COBOKYITHOCTh 3HAHWN, YMEHHA W HABBIKOB JUIsi O0OeCredYeHHUS
Oe3omacHOCTH B cepe mpodeccnoHalbHON AESITETbHOCTH, XapaKTepa MBIIUIEHHUS U HEHHOCTHBIX
OpHUEHTAIHH, TPU KOTOPHIX BOIPOCKHI O€30MaCHOCTH pacCMaTPUBAIOTCS B KAUeCTBE MPUOPUTETA.

2. B pe3yabTaTe u3y4yeHHsl JMCHUILIMHBI 00y4aOIIMICS M0 MporpaMmMe 0aKajaBpuara
JAOJIAKEH:

Obaaoams CIENYIOMMA KOMIETCHITHSIMH

- CIOCOOHOCTHIO K CAaMOOPIaHu3alu U camoobpaszoBanuto (OK-7);

- CIOCOOHOCTBIO HCMOJB30BaTh MPHUEMbl OKa3aHHS IMEPBOM MOMOIIHM, METOABI 3alUTHI B
yCIOBUSX Ype3BbIuaitHbix curyarmid (OK-9);

- BJIQJICHMEM OCHOBHBIMHU METOJAaMH 3alllUThl MPOU3BOJICTBEHHOTO MEPCOHAa U HACEJICHUS
OT BO3MOXHBIX MTOCJICACTBHUI aBapwii, KatacTpod, ctuxuiiHbix 6emcteuii (OITK-6).

3namo:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU;

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX (DaKTOPOB HA YEIIOBEKA U MPUPOTHYIO CPELNY,
METO/IbI 3aIUTHl OT HUX MPUMEHUTENIBHO K chepe cBoel MpoQecCHOHaNbHOM e TeTbHOCTH.

Ymemns:

- UICHTU(PUIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHUS YEIOBEKa,

- OLEHUBaTh PHUCK UX peaju3aluy, BBIOMPATh METOABl 3alUTBl OT OINACHOCTEH
MPUMEHUTETRHO K cepe cBoell MpodecCHOHATBHOW AESITEIILHOCTH W CIOCOOBI o0ecreueHus
KOM(DOPTHBIX YCIIOBHI KU3HEIEATEIHHOCTH.

Braoemy:

- 3aKOHOJATENIbHBIMH UM TIPAaBOBBIMM aKkTaMH B 00JacTH O€30MacHOCTH M OXpaHbI
OKpYy’Kalole cpeapl, TpeOOBaHUSMH K O€30MAaCHOCTH TEXHMYECKHX pEIrJIaMeHTOB B cdepe
npohecCHOHALHON IS TEIILHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIUTHI B UPE3BBIYANHBIX CUTYaIIUAX;

-TIOHSATUHHO-TEPMHUHOJIOTHUECKHUM aIapaToM B 001acTu O€30MacHOCTH;

- HaBbIKAaMH palMOHAJIN3alUU NMPOPECCUOHANBHON NEATENBHOCTH C IIeNbl0 00ecredeHus
0€30MacCHOCTH U 3alUThl OKPYKAIOIIEH CPEIbI.

3. Kpartkoe cogep:xaHue TUCUMIIIIMHBI:

3.1. Benenue B Oe3omacHOCTh. OCHOBHBIC TOHSTHS W oOmnpesenceHus. be3omacHocTh U
YCTOMUYUBOE Pa3BUTHE.

3.2. Yenogek u TexHocdepa. CTpykTypa TeXHOC(hEphl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsIHHE TeXHOC(]EpHl M TeXHOCPEepHOH 6€30MacCHOCTH.

3.3. Unentudukanus u BO3ACHCTBHE HAa YeIIOBEKA BPEIHBIX M OMACHBIX (DAaKTOPOB Cpeibl
oOuTaHus.

Knaccudukanmsi HeraTuBHBIX (AKTOPOB Cpeabl OOMTaHUS 4YeJIOBEKa. XHMHYECKHE
HeraTUBHbIE (aKTOPHI (BpeaHBIC BellecTBa). MeXaHUUeCKHe U aKyCTHUECKUE KOJIeOaHus, BUOpAIHs
U IIyM. DJEKTPOMArHUTHBIE U3TydeHHs U Toysl. MoHu3upyromuye u3inydyeHue. DIEKTPUIECKUM TOK.
OnacHple MexaHudeckne QakxTopbl. [Iporecchl TOpeHHs W TMOKapOB3PHIBO- OIMACHBIC CBOWCTBA
BEIIECTB M MaTepuasioB. CTaTHYECKOE 3IEKTPUIECTBO.

3.4. 3ammra 4enoBeka M cpelbl OOMTaHUsS OT BPEIHBIX U ONMACHBIX (DaKTOPOB MPHUPOTHOTO,
AQHTPOIIOTEHHOT'O ¥ TEXHOT€HHOT'O IPOUCXOXKICHHSL.



OcHOBHbIE MPUHIUIMBI 3AIUATHI. 3alUTa OT XUMHUYECKUX U OMOJIOTMYECKUX HETaTHUBHBIX
¢dakTopoB. 3ammuTa OT HHEPreTUYECKUX BO3ACHUCTBHM u ¢u3mueckux mnojei. OGecrnedeHne
0€30I1aCHOCTH CHCTEM, padOTaIONIMX 1101 1aBJIeHneM. be30nmacHOCTh SKCIUTyaTaliy TpyOOIpoBOA0B
B XHMMHYECKOM MPOMBIIUIEHHOCTU. be3onacHas »3KcIUTyatalusi KOMIIPECCOPOB. AHaIU3 H
OIICHUBAHME TEXHOTEHHBIX U MPUPOJIHBIX PUCKOB.

3.5. O6ecneueHne KOMMDOPTHBIX YCIOBUM JIJISl KU3HHU M JCSITEIBHOCTU 4enoBeka. [TonsTue
KOM(OPTHBIX WM ONTUMAIBHBIX YCIOBHH. MukpokiaumaTr nomenieHuil. OCBeleHne U CBETOBas
cpena B IOMEIIECHUH.

3.6. Ilcuxodu3nonorundeckrue 1 YProHOMUIECKHIE OCHOBBI O€30MTaCHOCTH.

[Icuxudeckue Mmporecchl, CBOWCTBA M COCTOSIHHSI, BIMSIONIME HAa Oe30macHOCTh. Bumbsl u
YCIIOBUS TPYAOBOU AEATEIBHOCTH. DPrOHOMHYECKIE OCHOBBI O€30MIACHOCTH.

3.7. UpesBblyaiiHble CUTYal[M¥ U METO/IbI 3AIUTHI B YCIIOBUSAX MX PEATU3aLUU.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapuy Ha XUMHUYECKH ONACHBIX 00BEKTaX.

Panmnanmonnsie  aBapuu. [Ipubopbl  pagManiOHHOW, XUMHUYECKOHW  pa3BeAKH U
JIO3UMETPUYECKOTrO KOHTPOIIsl. Upe3BbIUaliHbIE CUTYallud BOGHHOTO BPEMEHH. 3alluTa HAaceJIeHUs B
Ype3BhIYAIHBIX CUTYyallUAX. YCTOWYMBOCTh (YHKIIMOHUPOBAHHUS OOBEKTOB HSKOHOMHMKH B
YpE3BbIYANHBIX CUTYyAIUAX.

3.8. YmpasieHnue 6€30MacHOCTHIO )KU3HEICATETHHOCTH.

3aKOoHOJATENbHBIE W HOPMATHUBHBIC IIPABOBBIE OCHOBBI YIpaBlieHUS 0€30MacHOCTHIO
KHU3HEIEATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHus 6e30nacHoCcTbio. CTpaxoBaHUE PUCKOB.
l'ocynapcTBeHHOE ynpaBieHHe 6€30MaCHOCTbIO.

4. O0beM y4eOHO JUCUMIIIIMHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.

eAMHUIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTaktHas padora (KP): 0,33 12
Jlexumn (Jlek) 0,22 8
JlaGopaTtopHbie padoTs (J1ad) 0,11 4
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesbHas padora (CP): 3,42 123
Bua KOHTpOJISA: IK3aMeH 0,25 9

O6bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.

eAMHUIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonrakTHas pa6ora (KP): 0,33 9
Jlexmm (Jlek) 0,22 6
JlaGopaTtopHbie padoTs (J1ad) 0,11 3
[Mpaktuueckue 3ansatus (I13) - -
CamocrosiTesibHas padora (CP): 3,42 92,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«IIpoueccol 1 annapaTtbl XumMu4eckoi Texunonaorum» (b1.5.17)

1. Iesib AUCHUILUIMHBI: BMECTE C KypcaMH OOIIEH XUMUYECKOW TEXHOJOTHH, XUMHUYECKHIX
MIPOIIECCOB ¥ PEAKTOPOB U JIp. CBA3ATh OOMICHAYYHYIO U OOIICHH)KEHEPHYIO TIOJTOTOBKY XMMHKOB-
TEXHOJIOTOB, YTO HEOOXOIUMO TIPH TIOJITOTOBKE OaKalaBpOB MO JAHHOMY HAPaBICHUIO /ISl HAYYHO-
HCCJIEIOBATEIbCKOM U MPaKTUYeCKO paboThl HA MPEANPUATHSAX.

2. B pe3yabTaTe u3y4yeHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obnadams CIETYyIOUTUMA KOMITCTCHITUSIMU

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCIHUTUTHH B Tipodeccruonanbroit nesrenbHocTu (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (hM3MUECKON KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BELIECTBA JJIsi  T[OHUMAHUS
OKpY’Karomiero Mupa u siierui npuposi (OI1K-2);

- TOTOBHOCTBIO HUCIIOJIb30BATh 3HAHUS O CTPOCHHMHU BEIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

3namo:

- OCHOBBI TEOpPHH [EPEHOCAa HMITYJIbCa, TEIUIa W MAacChl; NPUHLUNBI (HU3UIECKOTO
MOJICJIMPOBAHUS TPOLIECCOB; OCHOBHBIE YpPABHEHUS JBUXKEHUS KHUAKOCTEH; OCHOBBI TEOPHUH
TEIUIONEpelad; OCHOBBI TEOPUHM MAacCONepeqayd B CHCTEMax CO CBOOOJHON W HEMOJBHIKHON
rpaHuLel pasaena ¢a3; TUIIOBbIE TPOILECChl XUMUYECKOU TEXHOJIOTUH, COOTBETCTBYIOIINE alllapaThl
U METOJIbl UX pacyera;

- METO/IbI TOCTPOCHUS SMITUPUUYECKUX U TEOPETUUECKUX MOIEIEH XUMUKO-TEXHOIOTHYECKIX
MIPOLIECCOB.

Ymemu:

- OMNpENENATh XapaKTep MBMXKEHHUS KUIKOCTEH U Ta30B; OCHOBHBIE XapaKTEPUCTHKU
MPOIIECCOB TEIUIO- M MAacCCOIepe/ayd; PacCUMTHIBATh MapaMeTpbl W BHIOMpATh ammaparypy s
KOHKPETHOT'O0 TEXHOJIOTMYECKOTO MPOIECcCa;

- paccuMTHIBATb OCHOBHBIE XAPAKTEPUCTUKU XUMHUKO- TEXHOJIOTHYECKOTO MpoIecca,
BBIOHMpATh PAllMOHATIBHYIO CXEMY.

Braoemy:

- METOJIaMU TEXHOJIOTUYECKUX pAacueTOB OTHAEIbHBIX Y3JIOB U JeTajeil XUMHYECKOIro
00opyI0BaHNS;

- HABBIKAMU MTPOCKTUPOBAHUS TUMIOBBIX aIapaTOB XMMHUYECKOW MPOMBIIIJIEHHOCTH;

- METOAaMH OIpENeNCHUS PAHMOHAIBHBIX TEXHOJOTHYECKHX PEKHUMOB  PabOTHI
000pyIOBaHUS.

3. Kparkoe comepxxanue Q1M CUMILIHHBI:

Moayas 1. I'mapoauHaMuyeckue NMpoumecchl M anmaparbl XUMHUYECKOH TEXHOJOTHH.
OcHoBBI TeOpHH sBJIeHUHN nepeHoca. O01me 3aKOHOMEPHOCTH THIPOIUHAMUKY, TEIJIoNepeiadl U
Macconepenaun. JXXuakoctu u rasel. ['mapoauHamuka. TedeHnue B TpyOax u kaHamax. [lomoOHOE
npeoOpa3zoBanne ypaBHeHuss HaBbe-Ctokca. bespa3smepHple TNepeMEHHBIE -  KPUTEPHH
THJIpOAMHAMHUYECKOro nogobus (Diinepa, PeitHonpaca, @pyna, TOMOXPOHHOCTH), UX (U3NIECKUN
CMBICJI; TTapameTpuueckue kpurepuu. KpurepuanbHOe ypaBHEHUE JIBMXKEHHUS BSI3KOM KUIKOCTH.
Br16op ckopocreit motokoB. [lepemenienue sKUIKOCTEH U Ta30B ¢ TOMOIIBIO MAIITUH, MOBBIMIAIOINX
JIaBJICHUE.



Monayasb 2. TensioBbie mpouecchl U annapaTbl XUMUYeCKO TEXHOJIOTHH.

OcHOBHBIE TEIUJIOBBIE TMPOIECCHl B XHUMHUYECKON TexHonoruu. JuddepeHunanpHoe
ypaBHEHHE TlepeHoca dHepruu B popme TertoTsl. KOHBEKTUBHBIN MEpEeHOC TEMIOThL. PanuaHTHBIH
Terutonepenoc. Teronepenaya B MOBEPXHOCTHBIX TETNIOOOMEHHHKAX.

Mopnyas 3. Ilpouecchl M anmaparbl pa3jejieHHsi TOMOreHHbIX cucteM. (OCHOBHbBIE
Macco00MeHHbIE MPoIecChl).

OcHOBBI MaccoOOMeHHBIX TiporieccoB. JluddepeHnmanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpemax. Maccomepemada. MarepuaiabHbIi OangaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoliecca. Pacuer MaccooOMEHHBIX MPOIIECCOB U aIllapaToB AJIsl CHCTEM C OJTHUM
pacupecaAciIACMbIM KOMIIOHCHTOM.

Pacuer mnomepeuHoro cedeHus (OuameTpa) KOJIOHHBIL, MPEIEIBHO JONyCTUMas H
HKOHOMHYECKH ONTUMAIIbHAsI CKOPOCTH CILTONIHOM (ha3bl. OCHOBBI pacueTa BEICOTH MaCCOOOMEHHBIX
anmapaTtoB C HEMPEPBIBHBIM M CTYNEHYAThIM KOHTakTOM ¢a3. OOmme MpUHIUIBI yCTPOICTBa U
KJaccu(uKkanus amnmapaToB JUIsi MacCOOOMEHHBIX IPOIIECCOB B CHUCTEMax «ra3(map)-KUIKOCThY.
OcobeHHoCTH KOHCTPYKIIMA adbcopOepoB. OCHOBBI pacueTa U armapaThl s JUCTUIUIAIAHN.

Moayab 4.0cHOBHBbIe TrHApoOMexaHu4yeckue mnponecchbl. Ilpomeccsl M anmaparsl
pa3/eeHHus] reTepOreHHbIX CHCTEM.

PaB,Z[G.HGHI/Ie KUJKHX U Ta30BbIX I'CTCPOIrCHHBIX CUCTCM B IIOJIC CUJI TAKCCTH. Teuenue qcpes
HCIMMOABWXXHBIC 3CPHUCTBIC U IICCBAOOKNKCHHBIC CJIOU. cI)I/I.HBTpOBa.HI/IG CyCHeHBI/Iﬁ 1 OYHCTKA I'a30B
OT IbLIeH Ha PUITBTpaX.

4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh JUCHUIJIMHBI 0 Y4eOHOMY IJIaHY 10,0 360
KonTaktHas padora (KP): 0,88 32
Jlexumn (Jlek) 0,32 16
JlaGopaTtopHbie padoTh (J1ab) - -
[Tpaktuueckue 3ausatus (113) 0,32 16
CamocrosTeasHnasi padora (CP): 8,62 310
Bua KOHTpOJISA: IK3aMeH 0,5 18
B ToM umciie mo cemecTpam:
5 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 5,0 180
KonrakThas pa6ora (KP): 0,44 16
Jlexmmn (Jlek) 0,22 8
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrosiTesabHas padora (CP): 4,31 155
Bua KOHTpOJISA: IK3aMeH 0,25 9




IIpooonsicenue madbauyvi

6 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 0,44 16
Jlexumn (Jlek) 0,22 8
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Buja xoHTpOJISI: IK3aMeH 0,25 9

O0bem
Buabl yueOHol padoThI B 3agerneix | B actpoHoMm.
eAMHHIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCIHHILJIMHBI IO Y4eOHOMY IJIaHy 10,0 270
KonrakTHas padora (KP): 0,88 24
Jlexmm (Jlek) 0,32 12
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,32 12
CamocrosiTesabHas padora (CP): 8,62 2325
Buja xoHTpOJISI: IK3aMeH 0,5 13,5
B TOoM umciie mo cemecTpam:

5 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 135
KonraktHas pa6ora (KP): 0,44 12
Jlexumn (Jlek) 0,22 6
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,22 6
CamocrositesbHas padora (CP): 4,31 116,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75

6 cemecTp
O01as Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 5,0 135
KonrakThas pa6ora (KP): 0,44 12
Jlexiuu (JIek) 0,22 6
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrositesbHas padora (CP): 4,31 116,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«O0man xumuyeckasi TexuoJiorus» (b1.5.18)

1. Heas JUCHMIUVIMHBI: TIOJIyueHHE 3HAHMA B 00JacTH peanu3alul  XHMHUKO-
TEXHOJIOTUYECKUX IMPOIECCOB C Y4YeTOM (PU3UKO-XMMHUYECKHX OCOOEHHOCTEH MpPOTEKAIOIINX
peakiuii, BbIOOpa ONTHMAJIBHBIX YCIOBHUH pealn3yeMbIX IPOLECCOB, BbIOOpa 3((HEKTUBHBIX
peakTopoB, MPHUOOPETEHUSI HABHIKOB B COCTABJICHUM MAaTepUajbHBIX W TEIUJIOBBIX OajaHCOB, B
pacuere IpoIEecCOB U PEaKTOPOB Ha OCHOBE MaTEMaTHUYECKOT'0 MOJIEIUPOBAHUS, MTOTYyUCHHS 3HAHUI
B oOmactu pa3pabOTKHM dHeprocOeperawmmx XuMuKo-TexHomornueckux cucrem (XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUN Ha MMPUMEPE COBPEMEHHBIX MTPOU3BOJICTB

2. B pe3yabTrare H3y4eHHs AMCHHMIIMHBI 00y4alomuiics 1Mo nporpaMmme 0akajnaBpuara
HOJIKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUTUTHH B ipodeccruonanbHoit aesreapHoctr (OITK-1);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHbIE TEXHHUYECKHE pEIIeHHus NpU pa3padoTke
TEXHOJIOTMYECKUX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MocieAcTBri ux npumenenus (I1K-4).

3nams:

- OCHOBBI TEOPUU XMMUYECKUX IPOLIECCOB U PEAaKTOPOB;

- METOJIOJIOTHIO HCCIICOBAHUS B3aUMOICHCTBUS XUMHUECKUX MPEBpAIlCHUH W SBICHUI
nepeHoca Ha BCeX MacIITaOHBIX YPOBHSIX;

- METOJIMKY BbIOOpA peakTopa U pacyéra mpolecca B HeM;

- OCHOBHBIE pEaKIIMOHHBIE TPOLECCHI U PEAKTOPbl XUMUYECKON U OMOTEXHOIOTHH;

- OCHOBHBIE MPUHIUIBI OPraHU3alUN XUMHUYECKOTO IMPOU3BOJICTBA, €T0 HEPAPXUUECKYIO
CTPYKTYPY, METOIbI OLleHKH 3((PEeKTUBHOCTH POU3BOCTBA;

- OCHOBHbIE XUMHUYECKHE POU3BOICTBA.

Ymemy:

- paccYMTaTh OCHOBHBIE XapaKTEPUCTHKH XMMHUYECKOTO POIIecca;

- BBIOpaTh pallMOHAIBHYIO CXEMY IPOHU3BOJICTBA 3aJaHHOTO MPOIYKTa;

- OLICHUTH TEXHOJIOTUYECKYIO 3(PEKTUBHOCTH MPOU3BO/ICTBA;

- BBIOpaTh 3 (HEKTUBHBIN THI PEaKTOPA;

- IPOBECTHU PacyeT TEXHOJOTUYECKUX MTapaMeTpoB JJIsl 3aJaHHOTO MPoIlecca;

- OIPEJENUTD MapaMeTphbl HAWTYUILEH OpraHu3aliy MPoliecca B XUMUYECKOM PEaKTope.

Braoemy:

- MeToZlaM1 aHanu3a 3P PEeKTUBHOCTH PaOOTHl XMMUYECKUX MPOU3BO/ICTB;

- METOJIaMHU pacyeTa M aHaJIK3a MPOIECCOB B XUMHUECKUX PEAKTOPaX, OMpPeIeICHUS
TEXHOJIOTUYECKUX IOKa3aTeNei;

- METOJIaMU BBIOOpa XUMHUECKUX PEaKTOPOB.

3. Kpartkoe cogep:xaHue JTUCUMIIIIMHBI:

Monayab 1. Xumuuyeckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO

1.1. OcHOBHBIE ONIPEACICHUS U MOJOKEHUS.

XuMuyeckass TEXHOJIOTUS - Hayka 00 SKOHOMHYECKH, SKOJIOTHYECKHM M COIHAJIbHO
000CHOBAHHBIX CIIOCOOAX U IMpoLeccax MepepaboTKU ChIPbS C U3MEHEHHEM €r0 COCTaBa M CBOWCTB
MyTeM IIPOBEJCHUS XUMUIECKIX U (PU3UKO-XUMHUYECKUX MPEBPAIICHUH B PEAMETHI TOTPEOICHUS U
cpeacTtBa Mpou3BoAcTBA. OOBEKT XUMHUYECKOW TEXHOJOTUM - XHMMHUYECKOE MPOM3BOJICTBO.
MexoTpacieBoi XapakTep XHMHMYECKOW TEXHOJIOTMH. Pa3BUTHE XUMHYECKHX IPOU3BOJACTB U



XUMHUYECKOW TEXHOJIOTHU. MeCTO XMMHYECKOW TEXHOJOTUU B MPOMBIIIIEHHON cepe U METOI0B
XUMUYECKOU TEXHOJOTUU B HEXMMHYECKUX OTPACIAX MPOMBIIUIEHHOCTH. MEeTOoabl XMMUYECKOM
TEXHOJIOTMM — CHUCTEMHBIH aHallu3 W METOJbl MaTeMaTUyecKoro mojaenupoBaHus. CHUCTEMHBIN
aHaJIN3 CIIOKHBIX CXEM M B3aUMOJCUCTBUN 3JIEMEHTOB CXEMbI — MOHSATUE U COJIEP)KAHUE METOAA.
®u3nuecKkoe 1 MaTEMaTUYECKOE MOJIETUPOBAHUE, OMPEACIICHUE U OCHOBHbBIC TIOHITHUS, X MECTO B
WHXEHEPHO-XMMHUECKUX HCCIEIOBaHUAX U pa3zpaboTkax. MecTo M 3Haue€HHWE HATYpHOTO H
BBIUMCIUTEILHOTO 3KCIIEPUMEHTA.

Copep:xanue 1 3aaun yueOHOTro Kypca.

1.2. Xumuyeckoe npou3BOJICTBO.

[loHsiTHE O XMMUYECKOM MPOU3BOJICTBE KaK O CHUCTEME MAIMH U alllapaToB, COEAUHEHHBIX
MaTepUaIbHBIMU U 3HEPreTUUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS B3aUMOCBSI3aHHBIC
XUMHUYECKHE TMPEBpalleHUusT U (U3MYECKHUE MPOIECChl MEepPepadOTKH CHIPbS B TMPOIYKTHI.
MHOT0oGyHKIIMOHATFHOCTh XHUMHYECKOTO TPOM3BOJICTBA - IMOJYYCHHE MPOAYKTOB, JHEPro- H
pecypcocOepexeHne, MUHUMHU3AlLMs BO3JCUCTBUS Ha OKpyXawllyto cpeay. OOmas cTpykTypa
XUMHYECKOTO IPOU3BOJICTBA - COOCTBEHHO XHMMHYECKOE IPOU3BOJACTBO, XPAaHEHHE ChHIPbS HU
MPOAYKIHMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U Oe30nacHOCTU. OCHOBHBIE MOJCUCTEMbBI XUMHUYECKOTO
MPOU3BOJCTBA - TMOJATOTOBKA CBIPbS M MaTepHalOB, XUMHUYECKHE U (DU3HKO-XUMHUYECKHE
MpEBpaICHMsI. BBIJCIICHUE MPOAYKTOB, OOE3BPE)KMBAHWE YTUIU3ALUS OTXOAOB, TEIUIO- H
sHEeproobdecrneyeHre, BOJAOMOANOTOBKA, YIIPaBlieHnEe MPOn3BOACTBOM. OCHOBHBIC TEXHOIOTHUECKUE
KOMIIOHEHTHI - ChIPb€, BCIIOMOTaTelIbHble MaTE€pHUalibl, OCHOBHOW U JOMOJTHUTEIbHBIA MPOIYKTHI,
OTXOJIbI, DHEPreTUYECKHE PECYpChl, OOOpPYIOBaHWE, CTPOHUTEIbHBIC KOHCTPYKIUU U TPUOOPHI,
MPOU3BOACTBEHHBIN MEPCOHAIL.

KauecTBeHHBIE M KOJMYECTBEHHbIE  MOKAa3aTelM  XUMHYECKOTO  IPOU3BOJCTBA:
TEXHOJIOTMYECKHE MOKa3aTel! - IPOU3BOIUTEILHOCTh U MOIIIHOCTH TPOU3BOACTBA, BBIXOI TPOIYKTA,
pacxoaHble KOA(P(GUIUEHTHI IO ChIPHIO U SHEPTUU, HHTEHCUBHOCTH MPOIIECCOB, KAYECTBO MPOIYKTA;
SKOHOMMYECKHE IIOKa3zaTelnu - CceO0EeCTOMMOCTh MpPOAYKTa, IMPUBEACHHBIC 3aTPaThbl, YAEIbHBIC
KalUTaJIbHBIE 3aTPAThI, IPOU3BOIUTEIHHOCTD TPY/1a; SKCIUTyaTallMOHHBIE MOKA3aTENH - HAJICKHOCTh
u 0e30macHOCTh  (PYHKIIMOHUPOBAHUS CHCTEMBI, YYBCTBUTEIBHOCTb, pETYIHPYEeMOCTh H
YOPaBISIEMOCTh MPOLIECCA; COLMAIbHbIE MOKAa3aTeIu - BO3JEHCTBUE HA OKPYXKAIOUIYIO Cpeny,
0e30MacHOCTh O0CITY)KHUBaHHUSI, CTENICHh MEXaHU3AIUU U aBTOMATU3AIINH.

1.3. CeIpbeBBIE PECYPCHI, BOJIa U SHEPTHUSI B XUMUYECKOM ITPOU3BOJICTBE.

Krnaccudukanus cblpbeBbIX PECypCoOB IO Pa3IMYHBIM MpU3HAKaM - ()a30BOMY COCTOSIHHUIO,
MPOUCXOXKACHNUIO, HMCTOYHMKAM. MuHepaabHOE CbIpbe (pyAbl W TOJE3HbIE HMCKOMAaeMBbIE),
OpraHMYECKOEe MPHUPOAHOE ChIphe (TOprOYHME HCKOMAaeMbI€), PACTUTEIbHOE U >KUBOTHOE ChIPbHE,
BTOPUYHOE CHIPhE - WX HCIOJIb30BaHME M MyTH TepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHON
00paboTKM ChIphsl (OOOTralieHue, OYMCTKA, IMOATOTOBKA K TPAHCIIOPTHUPOBKE M IepepaboTke).
[TonsiTHE, CYIIHOCTH W TMPUMEPHl YIIYyONCHUS HCIONB30BAHUS CHIPbS, KOMOWHHUPOBAHHS
MIPOU3BOJICTB ¥ KOMILIEKCHOM MepepadOTKH ChIPHSI.

3HaueHUEe W HCIOJIb30BaHHWE BOABl B XUMHUYECKUX MPOU3BOACTBAX. VCTOUHMKHM BOABI.
TpeGoBaHMs K TEXHOJOTUUECKOU U OBITOBOM Bojie. [IpoMbIyieHHast TOATOTOBKA BOJIBI M METOIBI €€
OUYHUCTKHU OT npumeceil. OCHOBHBIE METO/IbI KOHTPOJISI KaUeCTBa BO/ABI. DKOHOMMUSI BOJONOTPEOIeHUS
B IIPOU3BOJICTBE. BO100OOPOTHBIE CHCTEMBI.

Bubl 1 HICTOYHHUKY YHEPTHH B XUMHUYECKOH MPOMBIIUIEHHOCTH. MaciTaObl MOTpEeOICHUS |
CIOoCcOOBI YMEHBIIIEHHUS SHEPTreTHIeCKuX 3aTpaT. CyIHOCTh U MPUMEPHI pereHepalliy U peKyIepalun
SHEPTrUU. DHEProTEXHOIOTHUECKUE CUCTEMBI. BTOpUUHbIE SHEPTeTUYECKUE PECYPCHI.

Moayas 2. TeopeTnuecKkue 0OCHOBBI XUMHUYECKHX MPOLECCOB U PEAKTOPOB



2.1. OcHOBHBIE ONIPEAEICHUS U MOJOKEHHUS

OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XMMHUYECKHUX IMPEBpAILEHUH - CTEXHOMETPUUECKHUE,
TEpMOJIMHAMHYECKUE, KUHeThdeckue. IlokasaTean XHWMHYECKOTO TIPEBpalleHHUs - CTEMEHb
MpPEeBpAICHHs], BBIXOJ MPOAYKTA, HHTETpaibHast U quddepeHranbHas CeJIeKTUBHOCTH, CKOPOCTH
peaKkiuu U MpeBpallleHus PEareHTOB.

2.2. XuMHYECKHE MPOIECCHI.

Omnpenenenve. Kiaccupukanuss XUMHUYECKUX MPOLECCOB MO Pa3IUYHBIM MMPU3HAKAM -
XUMUYECKUM (BUJ XHUMHUYECKON peakUud, TEepMOJUHAMHYECKHE XapaKTePUCTHKH, CXema
npeBpalieHuii) 1 (pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue (Bas).

I'oMmorenHnslii xumuueckuid mponecc. OmnpeneneHne U OpUMEpbl. BnusHue XMUMHUYECKHX
NPU3HAKOB M YCIOBHUI MPOTEKaHUA MpoIiecca Ha ero rnokasaresnu. CrnocoObl HHTEHCU(PUKAIHIH.

[TonsTre onTUManbHBIX TemmepaTyp. ONTHUMalbHBIE TeMIepaTyphl IS OOpaTHUMBIX U
HEOOPaTHUMBIX K30- U SHIOTEPMUUECKUX PEAKIIHH.

['eTeporenHsblii (HEKaTATMTHYECKUIN) XHUMHYECKUW Tmporecc. OmpenerncHne W MPUMEPHI.
CtpykTypa mporecca M ero cocrapisioniue (craauu). Habmromaemasi CKOPOCTh XHMHUYECKOTO
npeBpaiienus. O6mactu (peKUMbI) IPOTEKAHUS TIpoliecca, TUMUTHPYIOIIAs CTaIHs.

I'eteporennsiii xuMuuyeckuii mporecc 'raz (KUAKOCTH) - TBepaoe". OOocCHOBaHWE,
IIOCTPOECHUE M aHAJIM3 MATEMaTH4ECKOW MOJENM JJI1 PEeakUUil ropeHus (MoJenb "CKUMAroLascs
cdepa') 1 TOMOXUMHUUECKOH (Moens "¢ HeB3auMoeicTBytonmM siapom" ). Habmronaemast ckopoctb
MpeBpaIleHrs, BpeMs TMPEBpallleHUuss W MYyTH WHTCHCU(DHKAIMKM s Pa3IndHbIX O00OIacTei
pOTEeKaHUs Ipoliecca.

I'eTeporenHbiii XuMUYecKUi Tmporecc 'ra3 (KUIKOCTh) - KHUAKOCTH'. OOOCHOBaHWE,
MOCTPOCHUE U aHAIM3 MaTeMaTuyeckoil moaenu. Habmomnaemast cKopocTh MpeBpalleHust u o0jaactu
npoTtekanus npouecca. [lytn naTeHcubuKauuy 1Jis pa3InyHbIX PeXUMOB Mpoliecca.

Karamutnueckuit mponecc. Omnpenenenue, kiaccudukanus, NpuMepbl. | eTeporeHHbIH
KaTaju3 Ha TBepIoM Katanuzarope. OO0CHOBaHUE, TOCTPOECHUE U aHAIU3 MAaTEMaTUYECKON MOJeNn
Ha KaTaJUTHYECKOW MOBEPXHOCTH M B IOPUCTOM 3epHe KaTaimuzaTopa. Habmiomaemast ckopocTb
npeBpamieHuss W o0yiacTH  MpoTekaHust mporecca. CTerneHb HCIOJNB30BAaHUS BHYTPEHHEH
noBepxHocTH. [1yTn HHTEHCUPUKAIIMH KaTATUTHUYECKUX MTPOIECCOB.

2.3. XMMHUYECKHUE PEAKTOPBHI.

OnpeneneHre M Ha3HauY€HUE XUMHYECKOTO peakTopa. PeakTopbl B XUMHYECKMX H
HEXUMMYECKUX OTpacisiX MPOMBIIIIEHHOCTH. OO030p TUNOB XUMHUYECKHX pPEaKTOPOB, MX
CTPYKTYpHBIE 3JIEMEHTHI (pPeaKIMOHHAs 30Ha, YCTPOWCTBA BBOJA U BBIBOJIA, CMEIICHHUS, pa3/ielieHus
U pacrpeieJIeHHsl TOTOKOB, TEINIO0OOMEHHBIE AJIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SIBJICHUS B HUX.

CucrtemaTu3anysi MpOLECCOB B XMMHUYECKOM PEAaKTOpEe MO MacumTady WX TNPOTEKaHUS:
XUMHYECKasi peaklns, XUMHUUECKUH MPOLECC B JIEMEHTAPHOM 00BbeMe, IIPOIECChl B pEaKIIMOHHOM
3JIEMEHTE U B PEAKTOpPE B IEJIOM, - UX B3aMMOCBS3b U HepapXxuyeckas CTPyKTypa MaTeMaTH4ecKon
MOJIeNU Tpoliecca B peakTope. [Ipumepsl mporieccoB B pa3iMyHbIX BUJAX XUMUYECKUX PEaKTOPOB.

Krnaccudukanus mporeccoB B peakTopax MO pa3IuYHbIM MpU3HAKAM - BUJ XHMHUYECKOTO
mpolecca, OpraHu3alrs MOTOKOB PeareHTOB (CXeMa JIBUKEHUS! PEreHTOB Yepe3 peakTop, CTPYKTypa
MOTOKOB B pEaKLUMOHHOW 30HE), OpraHu3alus TEeIUIOBBIX IOTOKOB (TEIJIOBOM pEXUM, CXema
TEIJI000MEHa), CTAI[MOHAPHOCTH TpoIIecca.

ObocHOBaHME U MOCTPOCHHUE MATEMaTHUYECKONW MOJIENU MPOLIecca B PEaKTOpax pa3jMyHOro
TUMA KAaK CUCTEMbl YPaBHEHHN MAaTEpPHAILHOTO U TEIUIOBOTO OallaHCOB HAa OCHOBE IaHHBIX O
CTPYKType TOTOKa, XUMHUYECKUX MPEBPALICHUAX, SBICHHUIX MEPEHOca TeIla W BEIIeCTBa U MX



B3aumozeiictBun. CucremMatusanus U KiaccupuKaluusg MaTeMaTHUYeCKUX MOJIENel IMpoleccoB B
peakTopax.

N3otepMuueckre mporecchl B XUMHUYECKOM peakTope. BnusHHEe CTpyKTypbl MOTOKa
(umeanpHOE CMEIIEHUE U BBITECHEHUE ), CTALIMOHAPHOCTH Tpoliecca (IPOTOYHBIN U MEPUOTUICCKHII ),
napaMeTpoB W YCJIOBHM MPOTEKaHUsS Mpolecca (TeMIeparypa, KOHIIEHTpAlHus, NaBJICHHE, 00beM
PEaKIIMOHHOW 30HBI, BpPEeMs), BHJAa XHWMHUYECKOW peakiuu (MpocTas W CIOoXKHas, oOpaTtumas u
HeoOpaTuMasi) U €€ MmapaMeTpoB Ha MPOUIN KOHIICHTPALMA M TOKa3aTeIu IMpoIecca B PEaKkTope
(creneHb MpeBpalIeHUs], BBIXOJ IPOAYKTa, CEJIEKTUBHOCTD Mpoliecca). OCHOBBI pacuera mpolecca B
peakrope. ComnocraBieHne 3(pPEeKTUBHOCTH IMPOLIECCOB B PEAKTOPaX, OMHUCHIBAEMBIX MOJEISIMU
UJI€ATbHOTO CMEIICHHS U BBITECHEHMUS.

HeusorepMuueckue mpoiiecchl B XUMUYECKUX peakTopax. OpraHu3aius TEII0BbIX MOTOKOB
U PeKHMOB B XMMHUYECKUX peakTopax. PacmpeneneHue temmneparypbl, KOHUEHTpPAUNd U CTEIECHU
MPEBpAICHHS B PEaKTOPE B PEKUMAaX HICaTHbHOIO CMEIIECHUSI U BHITECHEHUS, aTuabaTUIeCKOM U C
TeriooOMeHoM. CBsI3b TeMIepaTypbl U CTENEHHU MpeBpalleHHus B aauabaTHYecKOM IIpolecce.
ConoctaBieHUE ¢ U30TEPMUUECKUM PEKUMOM. UHCIO0 M yCTOHYMBOCTH CTAllMOHAPHBIX PEXUMOB B
peakTopax H1eanbHOIO CMEIIECHUSI.

2.4. IIpoMBIIIJIEHHBIE XUMUYECKHUE PEAKTOPBI.

Ha xoHKpeTHBIX mpuUMepax MpPeIMETHO PacCMaTPUBAIOTCS MPOMBIIIJICHHBIE PEaKTOPbI IS
MIPOBE/ICHUS TPOLECCOB TOMOTE€HHBIX, T'€TEPOr€HHBIX M KATAIMTHUUYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMA, 00TaCTH UCTIOTB30BaHUS.

Mopnyas 3.XumMnueckoe Npou3BOACTBO, KAK XUMHKO-TexHOJIorn4yeckas cucrema (XTC).

3.1. CTpyKTypa ¥ ONMMCAaHUE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XWMHYECKOE TPOM3BOJICTBO KaK XHMHKO-TexHonorumdeckas cucrema (XTC). Ilonstue
cucteMbl u XTC. CoctraB XTC: ameMeHThl, cBsi3u, oacucTeMbl. DnemeHTsl X TC, knaccudukanus
Mo BHAY TPOIECCOB W Ha3zHaueHUIo. TexHojormyeckue CBs3u 3ieMeHTOoB XTC (IOTOKM).
[TocnenoBarenbHas, mapajjienbHas, pa3BETBICHHAsA, IOCIIEIOBATEIHLHO-00BOAHAs  (Oaimac),
oOpatHast (PeLHKIT) TEXHOJIOTUYECKUE CBSI3U. MIX CXeMbl U Ha3HAYCHUE.

Onucanue XTC. Bunet mozeneir XTC - onucatenbHble U Trpaduueckue. OnucaTteabHbIe
MOJIEJIH - XUMUYECKas CXeMa U MaTeMaTudeckasi MoJielb. ['padudeckre Moienu - QyHKIIMOHATbHAS,
TEXHOJIOTHYECKasi, CTPYKTypHasi W Jpyrue (crmenuanbHbie) cxeMbl. Ha3HaueHue, MpUMEHEHUE H
B3alMOCBS3b MOJEJICH.

3.2. Anam3 XTC.

[TonsiTue, 3amaun u pe3ynbraThl aHasiu3a X TC - cocrostnue XTC, MaTepuanbHbIN U TETIOBOU
OaslaHChl, TOKa3aTeIN XMMHUECKOTO IIPOU3BOICTBA.

CpoiictBa XTC kak cHUCTEMBI: B3aUMOCBSI3aHHOCTb PEXKHMMOB JJIEMEHTOB, pasindHe
ONTUMAIBHOCTH JJIEMEHTa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTH W CYIIECTBOBAHHE
CTAllMOHAPHBIX PEKUMOB U JIP.

MarepuanbHbIi U TEIUIOBOK OanaHCHhl. MeTo/MKa COCTaBICHHS M pacyeTa MaTepUAIbHBIX U
teroBeix 0anancoB XTC u ee moacucteM. OcoOeHHOCTH pacyeTa OAIaHCOB B CXeMaX C PEIUKIIOM.
®dopmbl IpecTaBiieHus 0amaHCOB (TaOIUIIBI, THArPaMMBI U . ).

MarepuanbHbIid 0anaHC 11 MAaCCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcnonb3oBanue
CTEXUOMETPUYECKUX, TEPMOJMHAMUYECKUX UM  MexX(a3HbIX OaJaHCOBBIX  COOTHOLICHHIA.
CTexuoMeTpruiecKue COOTHOILICHUS M WX Pa3HOBUIHOCTH. CTENEeHb HUCHOJIb30BAHUS CHIPHEBBIX
pecypcos.

DOHTaNBIUIHBIN, SHEpreTHYecKuii (110 MOTHON SHEPTUN ) U 3KcepreTruueckuii 6anance u KIT/1.
Hx conocrapienne u ucnonb3oanue B ananuze XTC.



3.3. Cunre3 XTC.

[Tonstue u 3amaun cuHTe3a (mocrpoenus) X TC. OcHoBHble Tansl pazpadborku XTC. Pomib
MaTEMaTUYECKUX U IBPUCTUYECKUX METO/IOB.

OcHoBHble koHuenuuu npu cuHTe3e XTC: MOMHOE HCHONB30BaHUE CBHIPHEBBIX U
HSHEPreTUYECKUX PECYPCOB, MUHUMHU3AIMS OTXOA0B, ONTUMAJILHOE UCIOJIb30BaHUE annaparypsl. Mx
coJiep’kaHue 1 crocoObl peanu3anuu. KomOuHMpOBaHHBIE IPOU3BO/ICTBA, COBMEILIEHHBIE TPOLIECCHI,
BTOPUYHBIE SHEPTETUUECKHE PECYPChl, SHEPTOTEXHOJIOTUYECKUE CUCTEMBI, iepecTpanBaemble XTC,
3aMKHYThIE, MAJIOOTXO/IHbIE POU3BOJICTBA - UX MOHATHSA, OCOOCHHOCTH U IPUMEHEHHUE.

OAHOPOIHBIE TEXHOJIOTUYECKUE CXEMBI: CHCTEMAa PEKYIIEPaTUBHOIO TEINIOOOMEHA, CUCTEMa
paszzieneHus MHOTOKOMIIOHEHTHOM CMecH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHHUS HX
ONTUMAJIbHOU CTPYKTYPBI

Monayas 4. [IpoMbllVIeHHbIE XUMHYECKHE PONU3BOACTBA.

XUMHYECKHE MPOU3BOJCTBA PACCMATPHUBAIOTCS MPEAMETHO KaK pealu3alus HU3yYEHHBIX
TEOPETUYECKUX OCHOB XHMMHKO-TEXHOJOTHYeckux mporeccoB U XTC, KOHIENUHM MOCTPOEHHUS
BbicOKOd(p(ekTuBHONH XTC. OCHOBHOM aKIEHT JejaeTcss Ha (U3UKO-XUMHYECKHE OCHOBBI
KOHIENIMHN OCTPOEHUS TEXHOJIOTUYECKON CXEMbI MMPOU3BOJICTBA U €ro nojcucteM. [Ipon3BoacTso
cepHoM KucnoThl. IIpom3BoacTBo ammuaka. I[Ipou3BOACTBO a30THOM KUCIOTHL. [Ipon3BoncTBO
CTUpOIIA.

Moayasb 5. CoBpeMeHHbIe TEHACHIIUN B PA3BUTHH XUMHYECKO TEXHOJIOTHH.

Tekymiee COCTOSIHUE XMMUYECKOW MPOMBIIIJIEHHOCTH B MHUpPE W TEHJCHIWU €€ Pa3BUTHSL.
[lepcriekTBHBIE UCTOYHUKHU ChIpbi U SHepruu. Kiacrepuzaiuss XMMUYECKON MPOMBIIICHHOCTH.
CoBmMmeniennble porecchl. ['nOkue u nepectparBaeMble TEXHOJIOTHYECKUE cXxeMbl. HoBbIe XMMUKO-
TEXHOJIOTUYECKHE MPOLIECCHI U CIIOCOOBI MOTyYeHusl NpoAYKTOB. HaHoTexHOoI0Tsl.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O6bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eAMHHIIAX gacax
O01mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 216
KonraktHas padora (KP): 0,56 20
Jlexmm (Jlek) 0,22 8
JlaGopatopusbie padots (JI1ab) 0,22 4
[Mpaktuueckue 3ansatus (I13) 0,11 8
CamocrositesbHas padora (CP): 5,19 187
Buja xoHTpOJISI: IK3aMeH 0,25 9




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

eIMHUIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 6,0 162
KonraktHas pa6ora (KP): 0,56 15
Jlexumm (Jlek) 0,22 6
JlaGopatopubie pabots (JI1ab) 0,11 3
[Mpaktuueckue 3ansatus (I13) 0,22 6
CamocrositesabHas padora (CP): 5,19 140,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«CHucTeMbl ynpaBJieHUsl XUMHKO-TeXHOJI0rn4eckumMu npomeccamm» (51.5.19)

1. Heab DMCHUILUIMHBI: JaTh 0a30BbIC 3HAHMS MO TEOPUU CHCTEM YIPABICHUS XHUMHUKO-
texHojornyeckumi npoueccamu (CY XTII), npuBuTh HaBbIKU U yMeHHe aHanu3a cBoiicTB XTI kak
00BEKTOB YIPABICHUS U IPAKTUYECKOTO MPUMEHEHUS TEXHUYECKUX CPEACTB yIIPaBICHHUSL.

2. B pe3yabTaTe uM3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMme 0aKajappuara
JAOJIAKEH:

Obnadams CIETYyIOUTUMA KOMITICTCHITUSMU

- BJIAJICHUEM OCHOBHBIMHU METOJIaMH, CIOCO0aMU W CPEICTBAMHU IOJNy4YEHUs, XpaHEHWUS,
nepepadOTKH MH(POPMALMU, HABBIKAMHU DPA0OTHI C KOMIBIOTEPOM KaK CpPEICTBOM YIPaBJICHHUS
undpopmanueii (OITK-5);

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTHYECKUN MPOIIECC B COOTBETCTBUU
C PErIaMEHTOM M MCIOJIb30BaTh TEXHUYECKUE CPEACTBA JUISI M3MEPEHMsI OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu (ITK-1);

- CIOCOOHOCTBIO BBISIBIISTH U YCTPAHATH OTKJIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS M IMapaMETPOB TeXHOIornyeckoro mpomecca (ITK-11).

3namo:

- OCHOBHBIC TOHATHS TEOPUU YIPABICHHS; CTATUYECKUE U JUHAMHUYECKUE XapaKTEPUCTHKHU
00BEeKTOB ympaBiieHUs; ocHoBHble BHIBI CAY u 3akoHbl perynupoBanusi; Tumnoeie CAY B
XUMHUYECKON IPOMBIIUIEHHOCTH; METOJAbl M CPEICTBA HM3MEPEHUS OCHOBHBIX TEXHOJOTMYECKUX
napaMmeTpoB; ycroiuuBocTh CAY; ocHOBHBIE NMOHATHS 0 HenUHENHBIX CAY, peneilHbIX cucremax,
JIOTHYECKUX alrOpuTMax yrpaBiIeHUs, aJalTUBHBIX U ONTUMAIbHBIX CUCTEMAaX yIPaBICHHUS.

Ymems:

- ONpeneisTh OCHOBHBbIE CTaTHUYECKHME W JUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB
yIpaBieHUs; BbIOMpaTh PAlMOHATIBHYIO CHUCTEMY PETYIMpPOBAHHUS TEXHOJOTHYECKOTO Ipoliecca;
oIleHuBaTh yCTOWUNBOCTh CAY; BBIOMPATh KOHKPETHBIC TUITHI TPHUOOPOB iist AuarHoctuku X TT1.

Braoemy:

- METOJaMU TEOpUU aBTOMATUYECKOTO PETYJIMPOBAHMSI, OPraHMU3AlMM U pacuéra CHCTEM
ONITUMAJIHOTO YIIPABJICHHS MPOLIECCAMU XUMUYECKON TEXHOJIOTUHU U IEPepadOTKU MOIMMEPOB.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI:

MopayJib 1. OcHOBHbBIE MOHATHS YIIPaBJIeHUs] XMMHKO-T€XHOJIOTHYeCKUMU MPOLeCCAMH.
3HaueHHe AaBTOMATHYECKOrO YIpaBICHUS Il Pa3BUTUS XUMHUYECKOW MPOMBIILIEHHOCTH.
Oco0eHHOCTH YIpPaBICHUS XUMUYECKUM TPEIIPHUITHEM U XUMHKO-TEXHOJIOTHYECKUM MPOILIECCOM.
TexHUKO-2KOHOMUYEeCKUil d(D(PEeKT BHEIpEHHs] aBTOMATH3UPOBAHHBIX CHCTEM YIpaBiieHUs. Poib
CHCTEM YIpaBlieHHs B oOecredeHUH O€30MacHOCTH XHMHYECKOTO IPOU3BOJCTBA U OXPaHBI
oKpyxaroiieit cpenbl. OCHOBHbIE TEPMHUHBI U ompenesenus. Mepapxus ynpapienus. OCHOBHbIE
npuHIUIEl ynpasnenus. Kinaccudukamus cucrem ynpasieHuss OyHkimoHanbHas cTtpykrypa CAY.
[Tokxa3arenu kauecTBa yrpaBiICHHUS.

Monayab 2. OCHOBBI TEOPUU ABTOMATHYECKOI0 YIIPABJIEHUS.

Marematnueckue moaenun CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnons3oBaHue
ONepallMOHHOro ucuncieHus ana aHanuza CAY. TunoBele JUHAMUYECKUE 3BEHbs. BpeMeHHble U
YaCTOTHBIC XapaKTEPUCTHKU. DKBUBAICHTHBIC MPEOOPA30BAHUS CTPYKTYPHBIX CXEM. Y CTOMYUBOCTD
muHerHBIX CAY ¢ 06patHoii cBs3bi0. Kiaccudukaius u oOCHOBHBIE CBOMCTBAa OOBEKTOB YIIPABICHHS.
MeTtonbsl ompeneicHus CBOWCTB 00BEKTOB ympaBieHHs. OCHOBHBIE 3aKOHBI PETYIUPOBAHMSL.
Perynaropsl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTed. [ludpoBrie U podacTHBIE CHUCTEMBI



ynpasieHus. BeiOop 3akoHa peryaupoBaHus U OnpeeseHne ONTUMAIbHBIX TapaMeTPOB HaCTPOUKH
MPOMBIIUICHHBIX PETYJIATOPOB.

Moayas 3. U3MepeHue TeXHOJOTHYECKHMX NAPAMETPOB XHMMMKO-TEXHOJOTMYECKOT0
npouecca.

locynmapcTBeHHast cucTeMa MPOMBIIUICHHBIX MPUOOPOB H  CPEACTB aBTOMATH3AIUU.
OCHOBHBIE TEPMUHBI U ONIPEAEICHUs MeTposiorui. MeToasl namepeHuid. CpeacTsa U3MEPUTEIbHON
TEXHUKH, WX CTaTHYCCKUE M JTWHaMHuYeckue cBoucTBa. [lorpemHoctn wm3mepenmit. CriocoObl
nepepaun wHPOpMaMK Ha pacctostHue. OpraHu3anus AUCTAaHIMOHHOW muarHoctuku XTII.
H3mepeHne OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpoB: JaBlEHUS, TeMIepaTyphl, pacxoja H
KOJIMYECTBA, YPOBHS KUJAKOCTU U CBHITYYUX MATEPUAIIOB, COCTaBa M (PU3UKO-XUMUYECKUX CBOHCTB
BEIIECTB.

Moayasb 4. OCHOBbI IPOEKTHPOBAHUSI ABTOMATHYECKUX CHCTEM YNPAaBJEeHUS] XUMHUKO-
TeXHOJOTHYeCKMMHU NMPOoIecCaMM.

Oco6ennoctu ynpasienust X TTI. PerynmupoBanne 0CHOBHBIX TEXHOJIOTHYECKUX MTAPaMETPOB:
pacxona, maBiIeHHs, Temreparypbl, ypoBHs, PH. Texauueckue cpenctBa CAY. OcHOBHBIC
Pa3HOBUIHOCTU YIPABIAIOMIUX YCTPONCTB. THIBL, XapaKTEPUCTUKH U PACUYET HCIOJHUTEIbHBIX
MEXaHU3MOB U peryaupyromux opranoB. OgopmiieHre MPOEKTHOTO 3a/laHusl Ha aBTOMAaTHU3alUIo
TEXHOJIOTHYECKOT0 TpoIiecca. BeIOOp ToUek M3MEpEHHUs, KOHTPOJIS, YIPABISIEMbIX MapaMeTPOB H
YIPaBISIONUX Bo3AeicTBUi. CTaHAAPTHI U YCIOBHBIE 0003HAYCHUS JJISI TEXHOJIOTHYECKHX CXEM.
OcnoBuble cBegenus o6 ACY TII B xumuyeckoit mpomsiinuieHHOCTH. [Ipumepst ACY TII B
XUMUYECKOU MPOMBINIIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpEeMEHHbIE TEHJECHLUHUU B
pazsutuu CY XTII.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHBIX B akagem.

eMHHIIAX gacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 0 Y4eOHOMY IJIaHY 5,0 180
KonraktHas pa6ora (KP): 0,33 12
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHsie padoTs (J1ad) 0,11 4
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
Buja xoHTpOJISI: IK3aMeH 0,25 9

O6bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.

eMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonraktHas pa6ora (KP): 0,33 9
Jlexumn (Jlek) 0,11 3
JlaGopatopubie pabots (JI1ab) 0,11 3
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesabHas padora (CP): 4,42 119,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75




JAvcuunMHbl BApUATUBHOM YacTH (00si3aTe/IbHbIE TUCIUIIHHbI)

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI 9)KOHOMHMKH U YIIPaBJIeHHUS MPOU3BOACTBOM B TEXHOJIOTHH U MepepadoTKe
noaumepos» (51.B.01)

1. Heap AMCHUNJIMHBI: [TOJIyY€HUE CUCTEMbI 3HAHUNM 00 SKOHOMHUYECKHUX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHMS TMPOMBIIIIEHHOTO TMPOU3BOACTBA B CHCTEME HallMOHAIBHON 3KOHOMHUKH,
o0ydeHrne YKOHOMUYECKOMY MBIIIICHUIO U UCIIOJIb30BAHMIO MOJYYEHHBIX 3HaHUN B MPAKTUYECKON
JESITEIbHOCTH.

2. B pesyabpTare H3y4eHHs JMCHHUILIMHBI 00y4aloLuiics 10 mMporpamMme 0aKajgaBpuarTa
HOJIKEH:

Ob1adoamse CIENYIOMUMA KOMIETCHIIHSIMHE:

- CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI 3KOHOMHYECKHMX 3HAHMHA B Pa3HuHBIX chepax
xusuenestensaoctu (OK-3);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOA0MpaTh 000pya0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoBanus (ITK-9).

3nams:

- OCHOBBI 2KOHOMHUKH B Pa3IMYHBIX cepax KU3HEACATEeIHbHOCTH;

- HOPMATHBHEBIE MPABOBBIC AKTHI, PETIIAMEHTUPYIOIIHE e TEIbHOCTD MPEANPUSITHUS;

- METOJIbI pa3pabOTKH ONIEPATUBHBIX U MPOU3BOACTBCHHBIX IIJIAHOB;

- METOJIbI M CITIOCOOBI OTIATHI TPYAA.

Ymemu:

- COCTaBJIATH 3asiBKU HA 000pYI0BaHUE;

- COCTaBIIATH OTUYETHI MO BBHIMTOJIHEHUIO TEXHUUYECKUX 3a/1aHUM;

- COCTaBJIATh TEXHUYECKYIO JOKYMEHTAIIHIO;

- OpraHu30BaTh pabOTy KOJIIEKTHBA B YCIOBUSX ACHCTBYIOLIETO MPOU3BOCTBA;

- TOTOBUTH HWCXOJHBIC JaHHBIC i1 BbIOOpa M OOOCHOBAHHS HAyYHO-TEXHHUYECKHX H
OpPTaHHU3AIMOHHBIX PEIICHUI Ha OCHOBE YKOHOMHYECKOTO aHAN3a;

- paspabarhiBaTh ONEPATUBHBIE IUIAHBI PabOT TMEPBUYHBIX MPOU3BOJCTBEHHBIX
MIOAPA3/ACIICHUN.

Braoemy:

- METOJIaMU M UHCTPYMEHTaMU IPOBECHHS SKOHOMUUYECKOTO aHalIu3a 3aTpaT U pe3yIbTaToB
JeSTeIbHOCTH MPOU3BOICTBEHHBIX MOJIpa3esieHuUl;

- HHCTPYMEHTaMH IUJIJaHUPOBAaHUS M BBIMOJHEHUS MEPONPUATHH TI0 MPOU3BOJACTBY
IPOJYKLHH;

- OCHOBaMH SKOHOMHYECKHX 3HAHUU B pa3IUYHBIX cepax KU3HEIEATEIIBHOCTH.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

Mopnyas 1. BBenenne. OCHOBbI PHIHOYHOM IKOHOMHKH

1.1 Sxonomuueckue nompedbnocmu, d61a2a u pecypcovl. IKOHOMUUECKUE CUCIEMbL U UX
cyugnocmsp. OOIIECTBEHHOE MPOU3BOJCTBO M 3KOHOMHUYECKHE OTHOIIeHus. [Ipon3BoacTBeHHBIE
BO3MOXXHOCTH O0IlIecTBa W SKOHOMHUYECKUH BbIOOp. KpuBas mpou3BOICTBEHHBIX BO3MO>KHOCTEH.
3akoH yOBIBaIoIEeH MpenebHON MOJe3HOCTUM. THUITBI B MO SKOHOMUYECKUX CHUCTEM. DJIEMEHT
YKOHOMHYECKON CUCTeMBl. TpanuinoHHas sKoHoMuueckas cucreMa. CoOCTBEHHOCTh: (DOPMBEI U
IYTH UX IpeoOpa3oBaHUsL.



1.2 Poinounviii mexanusm cnpoca u npeonoxycenusn. Coeepuiennas u HecogepuieHHAA
KoHKypenyuu. ToBapHBIN (PRIHOYHBIN) TUIT OOIIECTBEHHOTO MPou3BoACTBA. CYIIHOCTh U YCIOBHS
BO3HMKHOBEHHUsI pbIHKA. BUJbI pBIHKOB U UX CTpyKTypa. OyHKIMM pbiHKA. ToBap M ero cBOKCTBA.
Cnopoc u mnpemioxeHue Ha pblHKE. [IOHATHE «3NIaCTUYHOCTH». ODJIACTUYHOCTH CIpoca W
NpeAIoKeHUs], ToueuHast U ayroBasi. CoBepIlieHHAs] U HECOBEPILIEHHAs] KOHKypeHInH. MoHomous.
MaxkcumMuzanust npuObUTH MOHOTIONIHUCTOM. OJIUTONOHS.

1.3 Ilonamue nayuonanvbHoll IKOHOMUKU, OCHOBHbBLE MAKPOIKOHOMUYUECKUE NOKA3AMETU.
[ToHSATHS COBOKYITHOTO CIPOCA M COBOKYIHOTO MpENJIoKeHUs, (PaKTOpbl, BIUSAIOIIME HAa MX
n3meHeHus. [lorpebnenus u coepexeHns. DKOHOMUYECKUN Kpyroooopot. [Ipon3BoacTBo, oOMeH u
pacnpenenenue. [lorpebnenue, coepexeHne, UHBECTHLIMN TOBAPOB M YCIYT.

1.4 @unancosaa cucmema u @uuancoeana noaumuka obujecmea. 1'ocynapCTBEHHBIN
OIOKET M TOCYAapCTBEHHBIN nonr. Hamoru u Hajmorosast cucrema.

MoayJib 2. JkoHOMHYeCKHE OCHOBBI YIIPaBJIeHHs POU3BOACTBOM

2.1 Ilpeonpusamue Kak cyoveKm pbIHOYHO20 X03AUCHEA. DKOHOMHYECKHE 3aKOHBI W
0COOEHHOCTH UX MPOSIBICHUA Ha NpeAnpusTH. Posb cenuanyicra XuMU4eCKON MPOMBIIIIEHHOCTH.
[IpeanpusiTie B cHUCTEME PHIHOYHOW OSKOHOMHUKH. [lpeampusrtre — Kak CyOBEeKT M OOBEKT
NpEeNNPUHUMATEIBCKON  AESITeNbHOCTH.  3aKkoHojaTelbHas  0aza  MpeAnpUHUMATENIbCKON
nesaTeabHOCTH. HopMaTHBHO-TIpaBOBBIE AKThI, PErJIAMEHTUPYIOUIUE ACSITEIbHOCTh MPEATPHUSITHS.
Opranu3annoHHO-TIPaBOBEIE (POPMBI TPEATPUHUMATENBCKON ASSITETLHOCTH U KPUTEPUH UX BBIOOpA.
®opmbl cOOCTBEHHOCTH. BHEITHSS 1 BHYTPEHHSISI cpe/ia MIPEeANPUSITHSL.

2.2 Mamepuanvho-mexnuueckas 6Oaza npouzeoocmea. CuipheBas W  TOIUTUBHO-
JHepreTuyeckass 0a3a  XMMHUYECKHMX  Mpou3BOACTB. [Ipou3BojacTBeHHass mmporpaMma U
MIPOU3BOJICTBEHHAs] MOIIHOCTH MpeanpusaTus. KauyecTBo U KOHKYpPEHTOCIOCOOHOCTh MPOTYKIIHH.
DKOHOMHYECKOEe 000CHOBaHHME BhIOOpa CBHIphA M TOILIMBA. PecypcocOepexenue. AnbTepHATUBHBIC
MCTOYHUK CBIPbs U 3Hepruu. OpraHu3zanus CKIaJcKoro Xo3siicTaa.

2.3 Mamepuansvho-mexuuyieckue pecypcol npeonpuamusd. OCHOBHBIE TPOU3BOJCTBEHHBIE
(GOHIIBI XUMHUYECKUX MPEANPUATHI: OHATHE, Kiaccudukaius u ctpykrypa. [lonarue u ctpyktypa
OCHOBHBIX cpezicTB. OIleHKa OCHOBHBIX CpesicTB. MeToibl OlleHKH OCHOBHBIX (hoHI0B. [lokazarenu
WCIIOJIb30BaHUsI OCHOBHBIX MPOM3BOICTBEHHBIX (hOHA0B. I3HOC M aMOpTH3allis OCHOBHBIX (JOH/IOB.
Onenka 3(p)peKTUBHOCTH NCTIOIB30BAHNS OCHOBHBIX IPOU3BOJICTBEHHBIX (POHI0B. Bocipon3BoacTBO
OCHOBHBIX cpeacTB. OOOpPOTHBIE CpeICTBA MIPEANPUITHS: TOHATHE, COCTaB U CTPYKTypa. McTounuku
dbopmupoBanusi 000pOTHBIX cpeacTB. O0opaunBaeMoOCTh OOOPOTHBIX CpPEACTB. MarepuanabHbIC
3amackl Ha mpeanpusTuu. OnpeneneHne NnoTpedOHOCTH B 00OPOTHBIX CPEICTBAX.

2.4 Tpyooevie pecypcol npeonpuamus. IlepcoHan npeanpuaTusi U ero cTpykrypa. OCHOBBI
OpraHu3aliii Tpyla Ha npeanpusatuu. J()(eKTHBHOCTH MCIONB30BaHMS MEpCOHANa U pabodero
BpeMeHH. [Ipom3BoAMTENsHOCTh Tpyna W ormiata Tpyaa. OpraHuzanus 3apa0OTHOHM TIIaThl Ha
npeanpustu. CocTaB U CTPYKTypa  MNPOMBIIUICHHO-TPOU3BOACTBEHHOTO  IE€pCOHAaja.
[Ipon3BoaUTENBLHOCTh TpyHAa: MOHATHE, MOKa3aTeld U METOAbl u3MepeHus. WHnuBuayanbHas U
oO1iecTBeHHAsi IPOU3BOUTENLHOCTD TpyAa. Pe3epBbl U paKkTOpbl MOBBIIICHHS TPOU3BOIUTEEHOCTH
Tpyaa. opMbl, CUCTEMBI U pa3Mep OIUIAThI TPYAa HA MPEANPUATHH.

Moayanb 3. TeXHUKO-IKOHOMHYECKHIT aHAJIU3 HHKEHEPHBIX pelieHui

3.1 Jloxo0wbt u pacxoovt Ha npou3eo0cmeo, u peanuzauuio RPOOYKUUU NPeOnPUAMUA.
W3nepkku  MPOU3BOJCTBA  MPOIYKIUU  (CeOECTOMMOCTH), TPHOBUIL, pPEHTA0ETHHOCTh W
neHooOpazoBanue. [loHATHe 3aTpaTbl Ha TPOU3BOJACTBO W pPEATH3AIUI0  TPOAYKIIMH
(cebecronmocTb). Bupl 1 3HaueHne knaccudukanuu 3atpat. CTpykTypa 3aTpar Ha IpOM3BOJICTBO U
peanu3zanuio npoaykiun. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOICTBO M pEATU3aIUI0 IPOTYKIHH



B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE IYTH CHUKEHUSI 3aTpaT Ha MPOU3BOJICTBO MPOAYKIIHH.
Hoxonel mpennpusitus. lloHATHe nNpuOBUIM W J0XO0Ja MPEANPHUATHS, METOIbI UX pacyeTa.
PeHTabenbHOCTh, €€ BUIBI U METOBI pacueTa. [lyTH MOBBINICHUs MPUOBUIH U PEHTA0SIBHOCTH Ha
NpEANPUITUSIX.

3.2 Ilenooopazoeanue u uenosas noaumuxa. lleHa Ha TPONYKIUIO W TIPUHIUIIBI
nenooOpaszoBanus. Bunbl mieH. CTpykTypa IIeHbI, CUCTEMa II€H. B3amMOCBS3M IIeH U H3JEPIKEK.
IlenoBas monutuka. Pa3paboTka 11eHOBOM CTpaTeTuu.

3.3 Dunancoso-Kpeoummnsle OMHOUWEHUA RPEONPUAMUIL U CUCIEMA HAN02000710HCEHUA.
[Tonsitue, coctaB u cTpykrypa puHaHcoB npeanpusaTus. CymHOCTh, GYHKIIUK U 3a7a4d (PMHAHCOB
npennpusatus. COOCTBEHHbIE W 3aeMHBIE (PMHAHCOBBIC peCcypchl. bamaHc JOXOIOB M PacxodoB.
HanoroBass monmutuka. [lpuHmmmel HamoroodbmokeHus. Hamorm W T1utatexu, yCTaHOBIIGHHBIC
3aKOHOJATENILCTBOM: BU/IbI, CTABKH, 00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIUTATHI HAJIOTa B OFOJIKET.

4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.

eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IJIaHYy 3,0 108
KonTaktHas padora (KP): 0,22 8
Jlexmn (Jlek) 0,11 4
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (I113) 0,11 4
CamocrosTeasHnasi padora (CP): 2,53 91
Bua KOHTpOJISA: IK3aMeH 0,25 9

O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonraktHas pa6ora (KP): 0,22 6
Jlexumn (Jlek) 0,11 3
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrosTeasHnasi padora (CP): 2,53 68,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«IIpaBoBegeHMe B TeXHOJIOTHH U nepepadoTke moaumepos» (b1.B.02)

1. leab AMCHUILIAHBI:

®  OBJIAJICHHE OCHOBAaMU IIPaBOBBIX 3HAHUN;

e (opmupoBaHuE MPaBOBOM KyIbTYpPhl aKTUBHOTO, 3aKOHOMOCIYIIHOTO I'PaX/IaHHHA.

2. B pe3yabTaTe uM3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JMOJIKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CHOCOOHOCTBIO UCIONB30BaTh OCHOBBI MPABOBBIX 3HAHWW B PpasIUYHBIX cdepax
nesitenbHocTH (OK-4);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3namo:

- OCHOBBI POCCHUHCKON MNpPaBOBOM CHUCTEMBbI U POCCHUHCKOTO 3aKOHOAATENIbCTBA, OCHOBBI
opranu3amui ¥  (GYHKIUOHUPOBAHMSI CYAEOHBIX M  HMHBIX IPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENBHBIX OPraHOB;

- IPaBOBbIE M HPABCTBEHHO-ITHUECKUE HOPMBI B chepe MpodecCHOHATBHOM e TeTbHOCTH;

- TpaBOBbIE HOPMBI, PETYJIUPYIONIME OTHOIICHHWE YEIOBEKa K YEJIOBEKY, OOIIEeCTBY,
OKpYXKarolleH Cpee;

- MpaBa M 00513aHHOCTH TPaXTaHUHA;

- OCHOBBI TPYI0BOI'O 3aKOHOAATENIbCTBA;

- OCHOBaMH XO031CTBEHHOI'0 MPABa;

- IPaBOBbBIE ACMEKTHI MPO(ecCHOHANBHON 1eATEeIbHOCTH.

Ymemn:

- MCHOJIb30BaTh 3THUYECKUE U IPABOBBIE HOPMBI, PErYJIUPYIOIINE OTHOIICHHE 4YeOBEKa K
YeNI0BEKY, O0IIECTBY, OKPYKAIOIIEH cpejie, NCTI0Ib30BAaTh ITPaBa U CBOOO/IbI UEIOBEKA U IpaXIaHUHA
npu pa3paboTKe COLUATbHBIX MPOCKTOB;

- HUCHOJIb30BaTh W COCTaBJISATh HOPMATHUBHBIE M MPABOBBIE JOKYMEHTBI, OTHOCSIIHECS K
npoecCHOHANBHOM AESTeNbHOCTH, MPEANpPUHUMATh HEOOXOJHWMBbIE MEpbl K BOCCTaHOBICHHUIO
HapyILIEHHBIX NPaB;

- peanu3oBbIBaTh IpaBa W CBOOOJBI 4YENOBEKAa M TpakJaHWHA B PA3IUYHBIX cdepax
KU3HEACITEIBHOCTH;

- 1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYNLUOHHBIM MPOSBICHUSIM.

Braoemy:

- IOJTy4YE€HHBIMH TIPABOBBIMY 3HAHUSMU B ITPO(EeCcCHOHAIBHON U HHBIX cepax AesITeIbHOCTH.

3. Kparkoe comepxxanue QM CUMILIHHBI:

IlonsTre u nmpusHaku rocygapcrsa. @opmsl rocynapersa. @ynkuuu rocynapersa. I[lonstue
U npu3Haky npaBa. OCHOBHBIE IPABOBBIE CUCTEMBI COBPEMEHHOCTH. [[OHATHE M BUABI UCTOUHUKOB
npaBa. OnpeneneHue 3aK0Ha U MO/I3aKOHHBIX aKTOB. JlefiCTBME HOPMATHUBHBIX MPABOBBIX AKTOB BO
BpemeHnu. OOpaTHasi cuia 3akoHa. [loHsTHE TpaBOBBIX HOPM, WX CTpykTypa. CHucrema mpaBa.
YactHoe u myOraHOe MpaBo. MaTepualibHOE U MpoIlecCyalibHOE MpaBo. [IpaBooTHOIIEHHE: O0BEKT,
CyOBEKT U coziepikaHue MpaBooTHOIEHUH. FOpunndeckue GpaxTsl.

Koncturynus — ocnoBHoi 3akon Poccuiickoit @enepanuun. GenepatuBnoe ycrpoictso PO.
Cucrema rocyiapCTBEHHBIX OpPraHOB M NpUHLMI paszzeneHus Bnacteil B PD. [lonsaTue rpaxxgaHcrsa.



[Tpusnanue, coOoieHre, 3alUTa PaBHBIX MPaB JKEHUIMH U MYKYMH KaK OCHOBHas 00s3aHHOCTb
rocy/apcTBa.

[TonaTHe 1 mpeaMeT aAMUHUCTPATHBHOTO npaBa. Obmas xapakrepuctiuka Kongexca PD o6
aJIMMHHMCTPAaTUBHBIX IpPaBOHAPYLIEHUSAX. AJMMHHUCTpPAaTHBHBIE IIPAaBOHAPYIIEHUS: IIOHATHE H
pU3HaKd. AJIMMHHACTpaTHBHAs OTBETCTBEHHOCTb: MOHATHE U NpUHUMIBL. [loHsATHE, NpU3HAKU U
BU/JIbl AIMUHUCTPATUBHBIX HaKa3aHUN.

[lonsiTHE M MpeaMeT yroJI0BHOIO IpaBa. YTOJIOBHAS OTBETCTBEHHOCTh: MOHATHE, OCHOBAHHE
BO3HUKHOBeHUs. [[oHsATHE TpecTymieHns: Mpu3Haky, cTtpykTypa. Cocras npectymienus. Coydacrue
B npecTymieHur. OOCTOATENbCTBA, HCKITIOYAIOIINE MPECTYMHOCTh AesiHus. [loHsTue, 1enu u BUasl
HaKa3aHWHU. YTOJIOBHAs OTBETCTBEHHOCTb 3a COBEPILUEHUE MPECTYIUICHUM. YCIOBHOE OCYXACHHE,
0CBOOOXKJICHHE OT YrOJIOBHOW OTBETCTBEHHOCTH. [Ipeamer u 00BeKT KPUMHHATUCTUKU. MeToabl U
3aJaul KpUMHHAIUCTUKU. [loHsATHE KpuMHHAIHCTHUYecKOoi uueHTH(ukanuu. OOBEKTH M BHJBI
KPUMHMHAIMCTHYECKON uaeHTHHKamMu. KpuMuHamucTudyeckas TexHUKA. KpuUMHHanucTHUecKas
TaKTHUKA.

DKOJIOTUYECKOE MPABO: MOHITHE, MPEIMET METOJI U UICTOUHHKH IKOJOTHYECKOTo mpaBa Pd.
[lonsiTve, BUABI M CTPYKTypa 3SKOJIOTMYECKUX IPABOHAPYUIEHUN, OTBETCTBEHHOCTh 3a UX
COBEPILICHHE.

[Tonatue wuupopmanmu. OTBETCTBEHHOCTh 3a HapyIIEHHE 3aKOHOJATEIbCTBA O 3aIIUTE
uHpopmauuu. [ocymapcTBeHHass TaliHA: TOHATHE, 3allUTa, [PABOBOE PETYIHUPOBAHUE
roCyJapCTBEHHOM, CiIy>keOHOH 1 nHOM nHpopmanuu. Konpunenuuansuas nHpopmarus: moHarue,
BU/IbI U 3alUTA. 3al1UTa IEPCOHAIBHBIX JaHHBIX I'PaXKIaHUHA.

[lonsitne, mnpeagmer W MeTOA TpaxAaHCKoro nmnpasa. [loHATHE TIpa¥AaHCKOIO
MIPaBOOTHOLIEHUS, €ero crenuduka. CrpykTypa  TIpa)XJaHCKOTO  IPABOOTHOIICHHMS.
[IpaBoseeciocOOHOCTh CYOBEKTOB T'PaKIAHCKOTO TPABOOTHONICHHS. ['pakmaHe Kak CYOBEKTHI
rpaxkaaHckoro npaa. Ou3nyecKrue M IOPUIUYECKHE JHIA: MOHATHE, MPU3HAKU, Kiaccu(ukarius.
IOpunnueckue ¢aktol. [IpaBo cooctBeHHOCTH. [loHATHE aBTOpCcKOTO TIpaBa. [loHsATHE MaTEHTHOTO
npaBa. lloustue wuHTemnekryanbHoit cobctBeHHOCTH (MC) W UCKITIOYUTENBHOTO —IIpaBa.
Knaccudukanus UC. Cucrema npaBoBoil 0XpaHbl HHTEIIEKTYIbHON COOCTBEHHOCTH, aBTOPCKHX H
NATEHTHBIX [1PaB.

ITonsTHE XO3SIMICTBEHHOrO (IIpeANpPUHUMATENBCKOr0) IpaBa. IIpenMer Xo03sHCTBEHHOrO
(mpeAnpUHUMATENbCKOr0) TMpaBa, NIpPU3HAKW, METOJbl TPaBOBOTO peryinupoBanus. Illonsarue
XO3SIICTBEHHOM U MPEANPUHUMATENBCKOU 1€ TEIHLHOCTH.

[IpaBoBOE perynupoBaHHE CEMEWHBIX OTHOIIECHWW. 3aKIOUeHHWE W TpEeKpalieHue Opaka.
[IpaBa u 00s13aHHOCTH poauTeNei u neTeit. AmuMeHThl. @OpMBI BOCTTUTAHUS JETEH, OCTaBIIUXCS 0€3
[IOINICYECHUS POJUTEIICH.

IIpeamer u Merox TpynoBOro npasa. TpynoBOi AOrOBOp: NOHATUE, CTOPOHBI, COAEPIKAHUE.
Pabouee Bpems. Bpemst orasixa. TpynoBsle criopsl. JuciumuimHa Tpyaa.

Ilonsatne u wucroku koppynuuu. HopmaruBHOe omnpenencHue koppynuuu. I[IpuduHel
pacnpocTtpaneHusi koppynuuu. Hakasyemble u HeHakasyeMmble ¢GopMbl Koppynuuu. CKpbITbIE
(matentHble) ¢opMbl Koppynuuu. DopMbl KOppyNUHUHU-TIpecTyruieHus. DopMbl KOPPYMLUU-
npoctynka. opMbl TMOIUTHYECKON Koppynuuu. HopmaTtwBHBIE TIpaBOBBIE aKThl B  cdepe
MPOTUBOJCUCTBUS  KOoppynuuu. DenepanbHbli  3akoH or  25.12.2008 Ne 273-®3  «O
IPOTUBOAECHCTBUN KOPPYIILIUN.



4. O0beM yueOHOW JUCUMIJIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 0,22 8
Jlexuu (Jlek) 0,11 4
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrosiTesabHas padora (CP): 2,67 96
Buja xonTpoJisi: 3auer 0,11 4
O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4e0HOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 0,22 6
Jlexiuu (JIek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 2,67 72
Bua KOHTpoOJISA: 3a4eT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Teopusi BepoATHOCTEH U MaTeMaTHYeCKAasi CTATHCTHKA B TEXHOJIOTHMH U MepepadoTke
nosnmepoB» (b1.B.03)
1. Heab AuCUMIUIMHBI: (HOPMHUPOBAHHE Y CTYIEHTOB CHCTEMBI OCHOBHBIX MOHSTHIA,
HCIOJIB3YCMbIX IJIA MMOCTPOCHUSA BaXXHEUININX MaTEMaTHYECKUX MO,Z[GJIGﬁ, U YMCHUS HCITIOJIB30BATH
MAaTCMAaTUYCCKNUEC MCTOAbI IJIA OIMCAHU Pa3JIMYHBIX ITPOLICCCOB.

2. B pesyabTare H3y4eHHs JMCHHUILIMHBI 00y4aloLUiics 10 mMporpaMme 0aKajgaBpuarTa
HOJIKEH:
Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUIaTh TUIIOTE3bI U
yCTaHABIMBAaTh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJbl MAaTeMaTU4YeCKOro aHaluza Hu
MO/JICITUPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMeHTanbHOTo rccnenoanus (I1K-16).

3nams:

- OCHOBBI TEOPHH BEPOSITHOCTEN U MATEMAaTUYECKON CTAaTUCTHKHU;

- MaTEMaTUYECKUE TEOPUU W METOJbI, JIeXKAIHE B OCHOBE IMOCTPOCHUSI MATEMaTHYECKUX
MOJICIEH;

- OCHOBBI MPUMEHEHUSI MATEMAaTUYECKUX MOJENIE U METO/OB.

Ymemn:

- BBIOMpaTh MaTEMaTHYECKUE METO/IbI, PUTO/IHBIC JIJIs1 PEIICHHS] KOHKPETHOM 3a1a4H;

- HUCIMOJB30BATh MATEMATHYECKUE MOHATHUS, METOJAbl U MOJEIH JUIsl ONMCAHUS Pa3INYHBIX
IIPOLIECCOB;

- BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, JIEKAIINE B OCHOBE KOHKPETHBIX MPOLIECCOB,;

- UCTIOJIH30BAaTh OCHOBHBIE METO/IbI CTATUCTHYECKONW 00paOOTKU JaHHBIX;

- IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUININHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (pyHIaMEHTAIbHBIX MaTEMaTHUECKUX TEOPUH W HaBBIKAMH HCIIOJIb30BAaHUS
MaTeMaTUYEeCKOro arnmapara;

- METOJIJaMH1 CTaTUCTUYECKONU 00pabOTKH MH(OpMaIUH.

3. Kpartkoe coagep:xanue JTUCUMIIMHBI:

Teopus BepositHocTeil. CiryyaiiHble BeJIMYUHBI M UX 3aKOHBI pacipeaeieHus.

[Ipenmer Tteopum BepositHOCTel. CirydaiiHbie cOOBITHS. [IpOTHBOIONIOKHEBIE COOBITHS.
He3zaBucumelie coOpiTusi. OTHOCHTENBHAS YacToTa. Kiaccuyeckoe U reoMeTpuyeckoe onpezesieHue
BEPOATHOCTH. OJIEMEHTAapHasi TEOpPHUs BEPOSTHOCTEH. MeToabl BBIUMCIEHHUS BEPOSTHOCTEM.
[IpocTpancTBO 3yeMeHTapHBIX CcOObITHH. Kilaccmueckoe ompeneneHue BepoATHOCTH. AureOpa
COOBITHI: TEOpPEMbl O BEPOSATHOCTH CYMMBI COOBITHH, MPOTUBOMOJOXKHBIX COOBITUH, CyMMa
BEPOSITHOCTEH HECOBMECTHBIX COOBITUH, OOpa3yroIIuX TMOJHYI0 TPYyIIy. AKCHOMAaTHYECKOE
onpenenaeHue BeposITHOCTH. CTaTUCTUYECKOE ONPEIECICHUE BEPOATHOCTU. Y CJIOBHASI BEPOSITHOCTD.
TeopemMbl O BEpPOATHOCTH TMPOU3BEACHUS 3aBHUCUMBIX W HE3aBUCUMBIX coObiTuil. [lonHas
BepOATHOCTH. [loBTOpHBIE HcbITaHuA. Popmyiia beprynnu. JIokanpHass 1 UHTErpalibHAsT TEOPEMBI
Myaspa-Jlamnaca. @opmyia Ilyaccona.

ITonsTue ciydaiiHO# BeTMUUHBI. JMCKPETHBIE U HENPEPBIBHBIE CITy4YaiiHbIE BETMYUHBI. 3aKOH
pacripenenenus ciay4yaiiHoi BennuuHbl. OyHKIUS pacrpeieieHus, ee CBOICTBa, Tpaduk. [I1oTHOCT
pacripenienieHusi HEeNpephIBHOM Cly4ailHOW BeIMYMHBI (IUIOTHOCTH BeposiTHOCTH). Dopmyna s



BEPOATHOCTH MOMAJaHUsI HEMPEPHIBHON CIy4ailHOW BEJIWYMHBI B TAHHBIM MHTEPBAJI, BHIPAKECHHBIN
yepe3 MII0THOCTh BEPOATHOCTH, TEOMETPHUECKUI cMBICH (opMyibl. BuHOMHambHOE pacnpenenenue,
pacnpenenexnue pacnpeneeHue,

9KCIIOHCHIIMAJIBHOC pacpCICIICHUC.

[Tyaccona, paBHOMEpPHOE pacHpeleieHne, HOPMalbHOE

MartemaTu4ecKkasi CTATHCTHKA.

[Ipeamer matemaTndyeckod cTaTUCTUKH. OCHOBHBIE 33/1a4M MAaTEMaTUYECKOW CTATUCTUKH.
Brei6opounsiii Meroa. CrtaTUcTHYecKoe omnucanue. BpiOopku. ['mcrorpaMMa WM TOJIMTOH YacTOT.
Craructudeckast (SMmupuyeckas) GQyHKIHS pacrpeaeneHus. BeiOopodyHble XapaKTEepUCTUKU U UX
pacnpenenenus. CocrosiTenbHble, 3 (HEeKTUBHBIE CMEIICHHBIE U HECMEILIEHHbIE OLICHKH [TapaMeTPOB.
CraTucTuvecKkoe cpeHee, CTAaTUCTHYECKAas JUCIIEPCHS U CTaTUCTUYECKOE CpeHee KBaApaTUIHOE
KaK TOYCYHBIC OICHKHM HCU3BCCTHLIX:! MATCMATUUCCKOTO OXHWIAaHUA, IOUCHCPCHU, CPCAHCTO
KBaApaTU4HOI'O OTKJIOHCHMUA. ﬂOBGpHTGJ’IBHBIG HUHTCPBAJIbI n HHTCPBAJIbHBIC OLCHKM.
JloBepuTeNnbHbIE OLIEHKM HEU3BECTHOW BEPOATHOCTH IO OOJbIIMM BblOOpKaM. JloBepuTenbHas
OLICHKa MaTeMaTHMYeCKOro OXKUIAaHWsS IPU HEW3BECTHOM nucnepcuu. JloBepurenbHas OIEHKA
CpeIHEero KBaJpaTUYHOIO OTKJIOHEHHs. TouHble BbIOOpouHbIe pacmpenenenus: CrbroneHTta (t-
pacripenencane), ®umepa-Crenexopa (F-pacnpenenenue), Ilupcona (y’-pacmpejierneHue).
[TpoBepka cTaTUCTUYECKUX TUIIOTE3. MaTeMaTHueCKUe METO bl MPOBEPKH CTATUCTHUECKUX TUIIOTES.
DNEMEHTHI TEOPUU KOPPEISALIUY.

4. O0beM y4eOHOH TUCHUILINHBI:

O0bem
Buanbi yueOHoii padoThI B 3aueTHEBIX B akazem.

eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUILJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonTaktHas padora (KP): 0,33 12
Jlexuu (Jlek) 0,11 4
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrositesbHas padora (CP): 2,56 92
Buja xonTpoJsi: 3auer 0,11 4

O0bem
Buasbi yueOHoii padoThI B 3auetHbix | B actponom.

eIMHUTIAX qacax
O01mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHY 3,0 8111
KonTaktHas padora (KP): 0,33 9
Jlexiuu (JIek) 0,11 3
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrosTeasHnasi padora (CP): 2,56 69
Bua KOHTpoOJIS: 3a4eT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Oprannyeckasi XdMHsA B TeXHOJI0run nmommmepon» (b1.B.04)

1. leab AMCHMMJMHBI: TPUOOpPETEHUE CTyAECHTAMH 3HAHMA O CTPOCHUHM OpPTraHUYECKHX
COETMHEHUH, OCHOBHBIX XUMHUYECKUX CBOMCTBAX PA3UYHBIX KJIIACCOB OPTAHUYECKUX COSAMHEHUN 1
METOJIaX UX TMOTYYCHHsI, KaK TIPOMBIIUICHHBIX, TaK U TA00PaTOPHBIX.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3NYECKHUE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTH OOpaOOTKY WX pE3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX TMPUMEHEHHS, TMPUMEHSATh METOJbl MAaTeMaTUYeCKOro aHalu3a H
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBOWCTB XWMHYECKUX DSJIEMEHTOB, COCAMHCHHA U
MaTepHaJoB Ha MX OCHOBE JIS pelreHus 3aaad npodeccruonansuoi aesrenproctu (ITK-18);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAlLMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- TEOPETUYECKUE OCHOBBI CTPOCHHUS W CBOWCTB PA3UYHBIX KJIACCOB OPTaHUYECKUX
COCIIMHECHU;

- CIIOCOOBI TOJIYYCHUS W XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIIMHECHU;

- OCHOBHbIE MEXaHU3MBbI IIPOTEKAHUS OPIraHUYECKUX pEaKLnil;

- TEXHUKY 0€3011aCHOCTH B J1a00OpaTOpUU OPraHUYECKON XUMUU;

- IPUHIUIBI OE30MaCHOTO OOpaIIeHHS C OpraHUYECKUMH COeTUHEHUSAMU;

- METOJIbI U BUJIbI XpOMaTorpa(uu JijIsl ONpeIeleHHs COCTaBa pEeaKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIIETICHUS, OYUCTKU U UIEHTU(DUKALNNA OPraHUuYECKUX
BEIIIECTB;

- JKCIEPUMEHTAIbHBIE METOABl MPOBEICHUS OPTaHMYECKUX PEAKIIHMA, MPOTEKAIIUX TI0
Pa3TUYHBIM MEXaHU3MaM;

- OCHOBHBIE OOIME METOAWKH B3aUMHOW TpaHC(HOpMAlUU KIACCOB OPTaHUYECKUX
COCTUHEHUN.

Ymemu:

- TPUMEHATH TEOPETUYECKHE 3HAaHUA [UI CHUHTE3a OpPraHUYeCKUX COEIMHEHUN
Pa3IUYHBIX KJIACCOB;

- aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COCTUHEHHUIA,

- COCTaBIIATh CXEMbI CHHTE3a OPTaHUYECKUX COCIMHEHUH, 3a/IaHHOTO CTPOCHHS,

- TPUMEHATH TEOPETHUYECKHME 3HAHWS U OKCICPUMEHTAIBHBIE METOABl HCCICIOBAHUS
OpPTaHMYECKON XMMUU TIPU PelIeHUH MPOodECCHOHATBHBIX 3a/1a4;

- chopmynupoBaTh MpoOJIEMy B OOOCHOBATH BBHIOOp MPHOOPOB W IKCIMEPUMEHTATBHBIX
METOJIOB MCCIIEI0BAHNUS, TOCTABUTD LIEIH U 33J]Ja4ld U HAMETHUTD IYTH UX JTOCTHKEHUS;

- CHHTE3MPOBaTh COEAMHEHUS MO MPEATI0KEHHON METOIHKE;

- TIPOBECTH BBIIEJICHUE U OYMUCTKY CHHTE3UPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETHUYECKHX
3HAaHUU 110 OPTAaHUYECKOU XUMUH;

- BBIOMPATh PAIMOHAIBHBIN CIIOCOO BBIICICHUS U OYMCTKUA OPTaHHYECKOTO COSIMHEHMS;

- TPEICTABIATh JaHHBIC TAOOPATOPHOTO WCCIEIOBAHHS B BHUJE T'PAMOTHO O(OPMIICHHBIX
METOJTUK;



- IPOBOAUTH aHAIN3 U KPUTUYECKH OLIEHWBATh MOJYYECHHBIE HKCIIEPUMEHTAJIbHBIE JTAHHbIE,
000011aTh 1 enaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;

- BBIOpaTh croco0 MASHTH(PHUKAIMNA OPTaHUYECKOTO COCTUHEHHUS.

Braoems:

- OCHOBaMH HOMEHKJIATYPBI U KIacCU(PHUKAIIMN OPraHUIECKUX COCINHEHU;

- OCHOBHBIMH TE€OPETUYECKUMHU MPEJICTABICHUSAMH B OPraHUYECKON XNMHUH;

- HaBbIKaMH1 000CHOBAHHUSI PALIMOHAIBHBIX CIIOCOOO0B MOIYYEHUSI OPTaHUYECKUX BEIIECTB;

- KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJIOB OPraHMYECKOM XUMUHU IS
peuIeHuss KOHKPETHBIX MCCIIE0BATENbCKUX 3a/1a4;

- BKCNEPUMEHTAIBHBIMU METOJJAMHU MTPOBEICHUS OPraHUYECKUX CUHTE30B;

- OCHOBHBIMHU METOJaMH HJICHTU(DUKALIUN OPTAHHYECKUX COSAMHECHHUIA,

- mpueMamMu 00paOOTKH U BBIICTICHUS CHHTE3UPOBAHHBIX BEIIIECTB;

- 3HAaHUSIMHM OCHOBHBIX 3aKOHOB OPTraHMYECKOM XHUMHUM ISl COJAEpKATEIbHOU
MHTEPIPETALMH OTYYEHHBIX 3KCIIEPUMEHTANBHBIX PE3YJITATOB.

3. KpaTtkoe coaep:xaHue TUCHMILIIHHBI

l"anoreHonpon3BOIHEIE. Knaccudukamms. Homenkmnarypa. Ankun- u
aJTWIraioreHu Ibl.apoMaTuyeckue ranorenuisl. Mzomepus. Homenkmnarypa. CriocoObl moiaydeHus..
[IpocTpaHCcTBEHHOE U 3JEKTPOHHOE cTpoeHHe. Pu3nueckue CBoWcTBa. Peakiuu HyKI€opHIEHOTO
3aMeleHus u otmeruieHus. [lonaTue HykneopuIbHOCTH U OCHOBHOCTH peareHTOB. AMOHICHTHEIC
HYKJICOUITHHBIE PEareHTHI.

MeTtaiutopraHu4ecKiue COeIMHEHUs. THUIBI CBA3EM B 3JEMEHTOPraHUYECKUX COCIUHEHUSX.
CniocoObI MOTy4YeHUs JIUTUNM- 1 MAaTrHUAOPTraHUYecKuX coeauHeHuid. Peakmus ['punbsapa, MexaHusm.
Peakunu ¢ kapOOHMIBHBIME cOeIMHEHUSIMH. [loucunokcansl.

Crouptel.  @enonbl.  Ilpoctbie 3dupbl.  OnokcucoequHeHUs. AJBIETHABL, KETOHBI.
KapOoHoBBIE KHCIOTHI M HUX HPOU3BOJHBIE. B KakI0M Kiacce paccMaTpHUBAIOTCS CIEIYIOIINe
paszenbl: u30MepHsi, HOMEHKIIaTypa, Gu3NYecKue U XMMUYECKHE CBOMCTBA, CIOCOOBI MOTyYEHUS.
MexaHu3MBbl peakLuil.

KapOoHoBbie KuCIOTBI M uX npousBoaHble. CuHTe3. [lonmmamumgHbie BONOKHA. Peakimm
MOJIMMEPU3ALUU.

MamnonoBbeiit 3¢up. Ilomyuenume. Ctpoenne, CH-KucnorHocts. Peakimu koHaeHcarun
MaJIOHOBOTO 3(Gupa M MAJIOHOBOH KHUCIOTHI C ajbAerujaMu. AMUHOKUCIOTHL. JIukapOoHOBBIE
KHCJIOTBI.

A3zoTcoaepxkamue coeauHeHus. Hurtpocoeamnenus. AmuHbL. B kaxaom  kiacce
paccMaTpuBalOTCs CIEAYIOLIUE Pa3/eibl: U30MEpHs, HOMEHKIATypa, (pU3nyeckue U XUMUYECKUE
CBOWCTBA, CIIOCOOBI MoTyueHus. MexaHU3Mbl peakLui.

A3a- ¥ 1Ma30COeIMHEHUS

[Tonyyenue nua3zocoeMHEHUN peakuen AMa30TUPOBAHMS: YCIOBUS MPOBEICHUS PEAKIIUN U
MexaHu3M. @Pusnueckue CBOMCTBAa. XHMHUYECKME cBoWcTBa. llonyyeHue © NpUMEHEHHE
a3aCoeIUHEHUI.

MeToabl OYUCTKH U UIAEHTU(UKAIIMN OpraHUYecKux coelrHeHui. CHHTE3 OpraHMYecKuX
COEIUHEHUN.



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.

eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 6,0 216
KonraktHas pa6ora (KP): 0,55 20
Jlexumm (Jlek) 0,33 12
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrosiTesabHas padora (CP): 5,20 187
Buja xoHTpOJISI: IK3aMeH 0,25 9

O0bem
Buabi yueOHoii padoThI B 3auetHbix | B actponowm.

eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI IO Y4eOHOMY IJIaHy 6,0 162
KonTaktHas padora (KP): 0,55 15
Jlexiuu (JIek) 0,33 9
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrositesabHas padora (CP): 5,20 140,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«HCcTpyMeHTA/IbHbIE METO/IbI XUMHYECKOr0 aHAJIN3a B TEXHOJIOTHH U NepepadoTke
nosnmepoB» (b1.B.05)

1. Heap DUCUMIUIMHBI: TPUOOpETEHHE OOYYAIONIUMUCS 3HAHWW 10 OCHOBHBIM TPYIIIaM
METOJ0OB XMMHMYECKOTO aHaln3a, Haumboyiee IIMPOKO MPHUMEHSEMBIX B MPOMBIIIJICHHOCTH U
HCCIIEIOBATENIbCKON paboTe, a TakkKe KOMIETeHIHMH, HEOOXOAMMBIX XHUMHKaM-TEXHOJIOTaM BCeX
CHEIMAIbHOCTEH [l pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaTN3a.

2. B pe3yJibTaTe 0CBOEHUS AUCHUILINHBI CTYI€HT /10JI7KeH::

Obnadams CIETYyIOUTUMA KOMITCTCHITUSMU

- CHOCOOHOCTBIO TIPOBOJHWTH aHAIU3 CHIPbA, MAaTEPUAIOB M TOTOBOM TNPOIYKIIHH,
OCYLIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TJIAHWPOBATh M MPOBOAUTH (PU3UUYECKHE M XUMHUECKUE SKCIIEPHUMEHTHI,
MPOBOANTH O0pa0OTKY WX pE3yNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBHUTaTh THUIIOTE3bI H
YCTaHABIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTU4YeCKOro aHalu3a Hu
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMeHTaIbHOr0 rccienoanus (ITK-16);

- TOTOBHOCTHIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKALMOHHBIE HCIBITAHUS MaTEpHUasoB,
u3aenuil 1 TexHoaoruueckux mporeccos (ITK-17).

3nams:

- TeOpeTHu4ecKkrue oCHOBBI MeToZ0B IMXA;

- Ipotiecchl (POPMHUPOBAHUS AHATTUTUIECKOTO CUTHAJA B pa3snudHbiXx UMXA;

- pacCMOTpEHHE MPUHIIUIIOB U3MEPEHUH B CTaHJAPTHBIX TPUOOpax;

- ocHOBBI MeTpoJioruu UM XA B cooTBeTcTBUM ¢ pexkoMeHaanusimu MIOITAK.

Ymems:

- TpPUMEHATh NPUOOpPETEHHBbIE TEOPETUYECKHUE 3HAHMUS M MPAKTUYECKHE HAaBBIKHM B
pohecCuOHANBEHOM NEATENbHOCTH JUIsl pEIICHHUSI KOHKPETHBIX XUMUKO-aHATMTUYECKHUX 33]1aY;

Braoemy:

- metogonorueit UMXA, mnpoKo UCIIONIb3yEMbIX B COBPEMEHHOM aHATUTHYECKOMN TPAKTHKE;

- CUCTEMOM BbIOOpa METO/1a KaYeCTBEHHOT'O M KOJIMYECTBEHHOTO XMMHUYECKOTO aHAJIN3a,;

- OLICHKO} BO3MOYKHOCTEN METO/a aHaJIN3a;

- OCHOBHBIMH CIIOCOOAMHU METPOJIOTHYECKON 00pabOTKH pe3yiIbTaTOB KOJIUYECTBEHHOTO
XUMHYECKOT'0 aHAJIN3a.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

O6mras xapakrtepuctuka MMXA. OCHOBHBIE HMCTOYHHUKH TOTPENTHOCTECH pPe3yJbTaToOB
aHajgM3a M crmocoObl ux oreHku. OreHka mpezaena oOHAPYKEHHS C HCIOIb30BaHUEM (HOPMYJIIbI
Kaifzepa um cTaHIapTHOTO OTKJIOHEHMSI MHUHUMAIbHOIO AeTekTupyemoro curhana no MIOITAK.
JluHeWHBI NUana3oH ompenensieMblx KoHIeHTpauuid. CtaHngapTHble oOpa3bl coctaBa. OCHOBHBIE
AHAJTUTUKOMETPOJIOTUYECKUE XapPAKTEPUCTUKU METOAOB M PEe3yJbTaTOB aHali3a, CIIOCOOBI HX
OLIGHKU: Tpefen OOHapyXeHus, KO3()(UIMEHT YyBCTBUTEIBHOCTH, TPAHULBI JHAra30HOB
OTIpefieNIIeMbIX COJEP)KAHUM, CEIeKTUBHOCTb, MPELU3MOHHOCTb, MPABUIBHOCTH, IKCIPECCHOCTD.
Metoaasl mpo60oTOOpa, pa3aeneHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Merononorus UMXA. Tlpuembl KOJMYECTBEHHBIX H3MEPEHHH (METOM TPaayupOBOYHON
3aBHCHUMOCTH, BHEIIHEIO0 W BHYTPEHHEro CTaHAapTa, METOJ J00aBOK). AHaJIUTHYECKHUE U
METPOJIOTHUECKUE XAPAKTEPUCTUKH PA3IUYHBIX HHCTPYMEHTAIBHBIX MeTon0B. [loHsTHE 00

artectoBaHHOU MeTozuke. [Ipobiaemsl BoIOOpa MeToa ananu3a. O606mennsie cBeaenus o [OCT P
HCO 5725 (2002).



OO01mas xapakTepuCcTUKa CIIEKTPalIbHBIX METO/0B aHanu3a. Kiaccudukanus cnekTpalibHbIX
METOOB aHaiu3a. llodydeHne XUMHKO-aHATUTHYECKOW HMH(POpPMAIMK MpH B3aUMOJECHCTBUU
JIEKTPOMAarHUTHOTO H3JIy4YEHUs C BELIECTBOM. ATOMHAs U MOJEKYJSpHas CIIEKTPOCKOIMMSL.
AOGCOpOIIMOHHBIC U IMIUCCHOHHBIC METO/IbI aHATH3A.

ATOMHO-?MHCCHOHHBIM  CIEKTPalbHBIA  aHAINW3. TEOpEeTUYECKHME OCHOBBI ATOMHO-
SMUCCHOHHOTO CHEKTpaJbHOro aHanu3a. McTouHuku Bo30yxkAeHHs crnekTpoB. KadecTBeHHas
XapaKTEPUCTUKA AHAJIUTHUYECKOTO CHUTHajla. VHTEHCMBHOCTh CHEKTPAJIbHBIX JMHUI Kak Mepa
coJlep)kaHus djeMeHTa B mpobde. DakTopbl, BAMIIONINE HA HHTEHCUBHOCTh CHEKTPAIbHBIX JTMHHM.
CrnexTpanbHble TPUOOPHI U CIOCOOBI PETUCTPALINH CIIEKTPA. paCIIM(PPOBKA SMUCCHOHHBIX CIIEKTPOB
U HUICHTU(DUKAIUS 3JIEMEHTOB IO HMX CIEKTpaM. ATOMHO-3MHUCCHOHHBIN aHAJM3 C WHAYKTUBHO
CBsi3aHHOW TIa3Moil. KonnuecTBeHHBIH aHamn3. ATOMHO-dMHCCHOHHAs (OTOMETPUS IUIAMEHH.
["a3oBbIe MIIaMeHa Kak BUAbI HU3KOTEMIIEpaTypHOH I1a3Mbl. biiok-cxema miaMeHHOro (oTomerpa.
Bo3MoxHOCTH MeTOoIa M €ro OrpaHuYeHUs. AHUOHHBIA W KaTHOHHBIN 3¢ dekTs. Obmactu
MIPUMEHEHUS.

AToMHO-a0copOnmoHHast ~ crmekTpoMmerpusa.  OOmas  XapakTepucThka  MeTola |
aHAIUTHYECKOro curHaia. [lorjomieHne >MeKTPOMAarHUTHOTO H3JIy4Y€HHsS CBOOOJHBIMU aTOMaMH.
bnok-cxema mpubopa. McTouHnKH MOHOXpOMAaTUYECKOT0 u3iydeHus. CriocoObl aTOMU3ALIUN TPOOHI.
CpaBHEHHE aHATUTUYECKUX XapaKTEPUCTUK METO/I0B aTOMHOM aOCOpOLIMU U aTOMHOW AIMHUCCHUH.

AHanuThueckass MOJIEKYJIpHasi CIEKTPOCKONHA. MeToabl ONTHYECKONM MOJIEKYISIPHOM
CHEKTPOCKONUHU. XapaKTEpUCTHUKA aHAJIUTHUUYECKOro curHana. IlornomieHue 3n€KTpOMarHUTHOIO
U3ITy4EHUS MOJIEKYJIaMH. DJIEKTPOHHBIE IEPEXOBI U CIIEKTPHI MOIJIOIIEHUS MOJIEKYJI. 3akoH byrepa-
JlamGepra-bepa. Mousipabiii ko3ddurment  nornomeHus.  CrnekTpopoToMeTprUdecKuid U
dboTomerpruueckuii aHanu3. ONTUMHU3ANKS YCIOBUM aHATUTHYECKUX ompeeneHuil. OTKIOHEHUS OT
3akoHa byrepa-JlamOepra-bepa. Ammaparypa mjis cnekTpo- u (OTOMETPUUYECKUX H3MEPCHHI.
TouHocTh pe3ynabTaToB (QoToMeTpudeckux onpeneneHuid. JuddepennuanpHas Qoromerpus.
MeTtob! crieKTpopOTOMETPHUUECKOTO TUTPOBAHUSI.

®nyopumerpuueckuil aHanu3. llpupoma aHaIMTHUECKOro CUTHaia (hIyopecleHunn |
dochopecuennnu. KBaHTOBBIE W DHEPreTHUECKUW BBIXOABL. DaKTOpPbHI, BIMSIONIME Ha
MHTEHCUBHOCTH (prryopectieHnu. TemreparypHoe 1 KOHLIEHTPAIIMOHHOE TyIIEHHE (IIyOpPECHEHIIHH.
3epkanpHas CHUMMETpHUS CIEKTPOB MOIJIOLIEHUS M HUcHyckaHus (mpaBwio JleBiimHa). 3akoH
BapunoBa. Cxema ¢GayopuMeTpuU4ecKux H3MepeHUd. BpiOOp TEpBUYHOTO ¥ BTOPUYHOTO
cBeTo@uibTpoB. ['pagynpoBoyHast 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIIN3.

TypOuaumerpudeckuii u HedeloMeTpUYECKHd METONbl aHanm3a. PaccessHue cBeTa
JIUCTIEPCHBIMU crcTeMaMH. CBsI3b ONTUYECKOW MIIOTHOCTH JUCIIEPCHOM CUCTEMBI C KOHIIEHTpALUEH
ompenenseMoro BemecTtBa. Koa(pHUIMEHT MyTHOCTH CHCTEMBL. TeopeTHYecKHe OCHOBBI
TypOoumumerpun M Hedermomerpun. YpaBHenue Pomes. CpaBHuTenbHas —XapaKTepUCTHKA
AQHAJTUTHYECKUX CUTHAIOB B TypOuaumerpuu u Hedenmomerpuu. TpeOoBaHMs, MpeabsBIsEeMbe K
UCIIOJIb3YEMBIM AaHAIUTUYECKUM PEAKIIHSIM.

OOmas XapakTepUCTHKa AJIEKTPOXMMUYECKUX METOJIOB aHajin3a M UX KiaccuuKaius.
Knaccudukanus 5>1eKTpoJOoB B JJIEKTPOXMMUYECKMX MeTojax aHanuza. llomspusyemble u
HEMOJISIpU3yeMbIe€ DJIEKTpOAbl. lcmonb3yemble XMMHYECKHE M JIIEKTPOXUMHUYECKHE PEaKIuH,
TpeOOBaHUs, IPEIBABISIEMbIC K 3TUM peakiusM. Bo3zmoxxnoctn 9XMA.

KonaykToMeTpusi 1 KOHAYKTOMETpUYEcKoe TUTpoBaHue. OOImas XxapakTepuCTHKa METOAA.
AHaJIUTUYECKUN CUTHAl B KOHAYKTOMETPUH. YJAENbHas M DKBUBAJIEHTHAsl AJIEKTPOIPOBOIHOCTD
pacTBOPOB  3JIEKTPOJIMTOB. [lonBM)KHOCTH ~ HOHOB. [Ipsmas ~ KOHIyKTOMETpUS U
KOHAYKTOMETpUYeCKOoe TUTpoBaHue. Kpusbie TuTpoBaHus. PakTOphl, BIMSIOIINE HA BUJ KPUBBIX



TuTpoBaHusA. [lpuHUUMIManbHasg cXeMa YCTAHOBKH [UIi KOHJAYKTOMETPHYECKHX W3MEpPEHUH,
UCIIOJIb3yeMBbIE JIEKTpoAbl. Bo3moxkHoctn merona. IIpumepsl onpenenenuil. BeicokouacToTHOE
TUTpOBaHKE. Bo3MokHOCTH MeTO1a.

[ToTeHumomMeTpusi ¥ MOTEHLMOMETPUYECKOE TUTpOoBaHHE. WHAMKATOPHBIE 3JIEKTPOIBI U
NEKTPOJbl cpaBHeHUdA. lloTeHmman »sieKkTpoja Kak aHaIUTUYeCKU cur”ail. lMoHomerpus.
JonnanoBckuid 1 qudPy3rnoHHBINA MoTeHIHUambl. Kinaccudukaus HOHOCEICKTUBHBIX AJICKTPOIOB.
VYpaBHenue Hukonbckoro-Oi3zeHMaHa. MeTobl KOJIMYECTBEHHBIX ONPENEICHUI U YCIOBHUS HX
npumenenus. Ilpsmas mnorennmomerpus (pH-meTpusi, woHomerpus). Bo3mokHOCTH MeTona.
Metoasl TuTpoBanusa. O0paboTka KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHUSI.

Bonprammnepomerpudeckre Metonbl aHanm3a. Kitaccuueckas momsiporpadus. I[lomsipo-
rpaMMbl. WHTepnperanns nonsporpamMM. OCTaTOYHBIM M KOHJEHCATOPHBIM TOKU. YpaBHEHHE
nossiporpaduueckoit Bomusl ['eiipoBckoro-MnskoBruya. [ToTeHIMaM MOMYBOTHBI KaK Ka4eCTBEHHAs
XapaKTepUCTUKA AaHAIMTUYECKOTO CHUTHaia. BwriOop W HasHaueHue mnoisporpaduueckoro ¢ona.
[Tpenenbublil G GY3NOHHBIN TOK KaK KOJIMYECTBEHHAs XapaKTEPUCTUKA aHATUTUYECKOTO CUTHAaa.
AmMriepoMerpuueckoe TuTpoBaHue. OO0IIas XxapaKTepUCTHKAa METOJa M aHaJIUTHYECKOro CHUTHaja.
Br16op ycnoBuii amMmmepoMeTpuYecKuX u3MepeHui. [IpuHIunuanpHas cxemMa aMIepoMeTpUIecKoro
tuTpoBanus. Kpussle TuTpoBanus. IIpumepsl IpakTHYECKOTO NCIIOIb30BaHUS METO/A.

Kynonomerpuueckuit MmeTo aHanu3a

Krnaccudukanus MeTo 0B KyloHOMeTpHH. KOMMYecTBO 3MIEKTPUIECTBa KaK aHATUTUICCKUI
curHain. [lpsmast KyJloHOMETpUST U KYJIOHOMETPUYECKOE THUTpoBaHHe. Pacyer konnuecTBa
JIEKTPUYECTBA, 3aTPAUYEHHOTO HA  D3JIEKTPOXMMMUECKYH peakuuioo. KyinoHomerpuueckoe
TuTpoBaHue. BpiOop Toka anektponuza. [lpuHuunuanpHas cxemMa  yCTAHOBKU  JUIA
KYJIOHOMETPHUYECKOTO TUTPOBAHUSI. [IpakTnueckoe MIPUMEHEHHE MeToAA.
DneKTporpaBUMeTprUeckuii aHanu3. O0IIas XapakTepruCTHKAa METO/Ia M aHATMTHYECKOTO CUTHAJIA.

OOmiasi xapakTepucTHKa XpoMaTorpauueckux MeToN0B. TeopeTHuecKkue OCHOBBI
XpoMarorpaguiyeckux MeToAoB. Xpomarorpamma. [lapamerpsl ynepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAS! XapaKTEPUCTUKH AaHATUTHYECKOTO CHUTHajla B KOJIOHOYHOW XpomaTtorpadum.
OU3NKO-XMMHUYECKHE OCHOBBI Xpomarorpaduyeckoro mpouecca. Kiaccupukamuss MeToJ0B
Xpomarorpauu mO arperaTHOMy COCTOSHHIO (a3, 10 MeXaHH3My pa3/IeleHUus U CIOoco0y
oopmnenus npouecca. CTeneHp pa3ieieHus U KpUTepuil cenleKTuBHOCTU. Kputepuii pa3aeneHus.
OntuMu3anys mpoIeccoB pasaeneHus cMecei BemiecTB. Koaddunuent pacnpenenenus. OCHOBHOE
ypaBHeHHe Xpomartorpadun. CBs3b (OpMBI BBIXOJHOW KPHBOW C HM30TEPMOM pacrpeicsicHHus] B
KOJIOHOYHOM xpomarorpaduu. BeicoTa, SKBUBaJICHTHasl TEOpETHUECKOW Tapenke. KuHernueckas
Teopus xpomaTtorpaduu. YpaBHenue Ban-/leemrepa.

lazoxkuakoctHas xpomatorpadus. OOmas xapakTepucTuka Meroaa. llpuHIMNUambHas
cXeMma Ta3oBoro xpomarorpada. YCTpoicTBO M Ha3HadeHHE y3JI0B Xxpomatorpada. TpebGoBanus,
NpeIbsBIsEMble K HEMOJBIKHOW M TOIBWXKHOW (azam. JlerekTopsl. Metoapl HaeHTU(UKAIMH
BEIIECTB B Tra30BOM xpomarorpaduu. MneHTudukanms KOMIIOHEHTOB pa3leNsieMBbIX CMece ¢
MOMOUIbIO JIOTapU(PMUUECKUX HHIEKCOB yaepxuBaHUs. CrocoObl KOJIMYECTBEHHOTO aHalln3a.
[TpuMepsl MPaKTUYECKOTO UCIIOJIb30BAHUS ra30BOM XpoMaTorpaduu.

Kunkoctaas xpomarorpadus. Knaccuduxanus MeTomoB KHUIKOCTHOH XpomaTorpadum.
Ocob6ennoctn BOXX. [IpuHnunuanbHas cxema »XHAKOCTHOTO XpoMarorpada. THursl 1eTeKTopoB B
BDXX. XunkocrHoancopbumonnas BIXX. HopmanbHo-a3oBeiii u  oOparieHno-ha3oBsiii
BapUaHTBl: COPOEHTHI, OIIOEHTHI, pas3JensemMble BemecTBa. YpaBHeHue Hokca. Meroasl
UACHTU(HUKAIIMY BEIIeCTB W KoimuecTBeHHoro aHanmm3a B BOXXX. [lpumepsl mpakTHUeCKOTrO
ucnonb3oBanuss BDOXKX. PacnpenenutenvHas OymakHas xpomarorpadus. KauectBennas u



KOJIMYECTBEHHAs! XapaKTepUCTUKU aHaiuTudeckoro curHana. OOnactb npuMeHeHus. [enb-
xpomarorpadus. [Tonsmxknas n HenoaBmkHas ¢a3pl. O0Iee ypaBHEHHE, OMUCHIBAIOIIEE MPOIECC
renp-xpomarorpagun.  Bo3moxHOCTH — renmb-xpomatorpaduu.  IlpuMmepbl  mpakTHYECKOTro
ucnonb3oBanus. MonooOMeHHass ¥ WoHHas Xxpomatorpadusi. TpeGoBaHus, NpeabABISIEMbIE K
peakiusiM HoHHOTO oOMeHa. OcoOeHHOCTH MOHOOOMEHHO# Xpomarorpaduu. KoHcraHta HOHHOTO
obmena. M3orepmbl nonHoro oomena. Karrmonutsl u aHuoHUTHL. K03 (UIIMEHT CEleKTUBHOCTH.
Honnas xpomatorpadus. biaok-cxema nonHoro xpomarorpada. Pazaensromnirie u koMmneHcalnoHHbIe
KOJIOHKU. AHaJTUTUYECKHE BO3MOXHOCTH METO/1A.

ABTOMAaTUYECKUI M aBTOMAaTHU3UPOBAHHBIN aHanu3. Jpyrue mMeroapl aHanusa. JluckpeTHbie
aBToOMaTuyeckue a”anusaTopbl. llpuHnun pgeictsusa. HenpepblBHBIM NPOTOYHBIA aHAIU3 H
MPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsaTHe 00 aHAMUTUYECKON Macc-criekTpomeTpun. CyInHOCTh
MeTo/a. AHANIW3 OPraHUYECKUX BEIIECTB. JJIEMEHTHBIN aHaAIIU3.

4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.
eIMHUTIAX qacax
OO0mas TpyA0€eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 0,33 12
Jlexmn (Jlek) 0,11 4
JlaGopaTtopHbie padoTs (J1ad) 0,22 8
[Tpaktuueckue 3ausatus (113) - -
CamocrosTeasHnasi padora (CP): 2,56 92
Buja koHTpOJISi: 3a4eT ¢ OlleHKOM 0,11 4
O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX Jacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonraktHas pa6ora (KP): 0,33 9
Jlexumn (Jlek) 0,11 3
JlaGopaTtopHbie padoTs (J1ad) 0,22 6
[Mpaktuueckue 3ansatus (I13) - -
CamocrosTeasHnasi padora (CP): 2,56 69
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTaUUs padoyeil MPOrpaMmMbl JUCUUIIIMHbBI
«JKO0JIOTHSI B TEXHOJIOTHH U nepepadorke nmoaumepos» (51.B.06)

1. Heap AMCUMIUIMHBI: CHOPMHUPOBATH Yy CTYACHTOB TPEICTABICHHWE O COBPEMEHHBIX
DKOJIOTMYECKUX TpodsieMax, O (DU3MKO-XMMHUYECKHX IPOIECccaX, MPOTEKAMIINX B Pa3TUYHBIX
KOMITOHEHTaX OKPY’KaIOILIe Cpebl U O CTETEHU aHTPOIOTEeHHOTO BO3JCHCTBUS HA 3TU MPOLECCHI;
BbIpa0OTaTh y CTY/AECHTOB HaBBIKM CHCTEMHOI'O MOJX0Ja K M3YYEHUIO U PEIICHUIO 3KOJOTHYECKUX
npo0sieM, BO3HHUKIIMX B pE3yJbTaTe IMPOMBIILICHHO-XO3SHCTBEHHON [EATENbHOCTH 4YeIIOBEKa,
Pa3BUTH MBIILIEHUE, TTO3BOJISIONIEE MPABUIBLHO OLEHUBATH JIOKAJIbHBIE U OT/IaJICHHbIE TTOCIIEACTBUS
MPUHUMAEMBIX PELIEHUH ISl OKPYKAIOIel Cpe/bl U YeTOBeKa.

2. B pesyabpTare H3y4eHHs JMCHHMIIMHBI 00y4YalOLUiics 10 MporpamMme 0aKajgaBpuarTa
HOJIKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOH (U3NYECKOl KapThHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHM  BElleCTBAa JJIi IOHUMAaHUA
OKpY’Karomiero Mupa u siierui npuposi (OI1K-2);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUS O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccaX XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX POIIECCOB, MPOTEKAIUX B okpyskatoniem mupe (OI1K-3);

- CIIOCOOHOCTBIO MPHUHUMATh KOHKPETHBIC TEXHHUYECKHE pELIeHUs TMpH pa3paboTKe
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUECKUE CPEACTBA W TEXHOJOTMH C YYETOM
DKOJIOTHYECKUX MOCencTBUI ux npumenenus (I1K-4).

3namo:

- OCHOBHBIE 3aKOHBI 001 3KOJIOTHH;

- 3aKOHOMEPHOCTH CTPOCHUS U (YHKIIMOHUPOBAHUU OHMOCHEPHI;

- COBPEMEHHBIE 3KOJIOTUYECKUE MTPOOTIEMBIL;

- OCHOBBI PallMOHAILHOTO MPUPOIOTIOIH30BAHMUS;

- OCHOBHBIE MPUHIIUIIBI 3AIUTHI TPUPOJTHON Cpebl OT aHTPOIIOTEHHBIX BO3ICHCTBUIA;

- CTpOEHHE OCHOBHBIX Teocep 3eMiIM U OCHOBHBIC (PH3MKO-XMMUYECKHUE IPOLECCHI,
MPOTEKAIOIINE B HUX;

- OCHOBHBIE TIOHATHUS U TPUHIUITBI KOHIIEMIUN YCTOWYUBOTO Pa3BUTHS,

- OCHOBHBIE CBeJIeHUSI O TNI00anbHOU MpoOIeMaTrKe, MPUPOIHBIX pecypcax, MiIaHeTapHbIX
rpaHULlaX, AHTPONOT€HHOM BO3JACUCTBUM Ha OKPYXAIONIYI0 CpeIy, YIpaBICHHUH KayecTBOM
OKpYKalolllei cpeibl;

- IPUHIIUIIBI 3€JICHON XUMUU.

Ymemns:

- TPUMEHATH TOJYYCHHBIC 3HAHWS MJI OIEHKA COCTOSHHUS OKpYKAIIIeH cpenbl u
palMoHaIFHOTO UCTIOIb30BAaHUS PUPOIHBIX PECYPCOB;

- HCIONB30BaTh CETEBBIE KOMIBIOTEPHBIC TEXHOJOTMM W 0a3bl JAHHBIX JUISI PEIICHUS
KOHKPETHBIX 9KOJIOTHYECKUX MPOOIIEM.

Braoemy:

- MOHATUHHBIM almaparoM B 00JacTH OO0IIeH SKOJOrMH, PallOHATBHOIO HCIOJIb30BAHUS
MPUPOJIHBIX PECYPCOB U 3aIIUTHI OKPYKAIOLIEH CPEIbl.

3. Kparkoe comepxxanue QM CUUILIAHBI:

BBenenue, OCHOBHBIC TTOHSITHSI TUCITUTUIAHBI.



MecTo AMCUMIUIMHBI B CHUCTEME OOIEro M XMMHUYECKOTO OO0pa3oBaHMs. DKOJIOTUYECKOE
oOpa3oBanue u oOpa3oBaHUE Ui YCTOHUMBOro pa3BuTHa. OOIIECTBO M OKpY’Kalolias cpeja.
[loHsATHE YCTOWYMBOIO pa3BUTHS.

Moayas 1. OOmume Bompockl »3kojoruu. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHbIe 3akoHbI 3koJ0ruU. broskonorus. [lonstre 06 sxocucTemMax. Y cTOMYUBOCTD
skocucteM buocdepa, ee IBOMIONUS U YCTOWYMBOCTh. DKOCUCTEMBI 3€MJIM U yCTOWYUBOCTD.
OcHoBHbIE CcBelleHHs O IutaHere 3emis. OCHOBHBIE NOHSTHS SKOJOTHMU. 3aKOHBI M IPUHIUIIBI
skonoruu. [loToku sHepruu u BemiecTBa B dKocucTemax. OCHOBHbIE OMOr€OXMMHYECKHUE LUKIIbI
(kpyroBopoTHI BeniecTB). LIUKINIHOCTE Mpo1ieccoB B Orochepe U yCTONIUBOCTb.

1.2 Hapononacenenue. UenoBeuecTBo Kak yacTh Ouocdepsl. Jlemorpadudaeckre mpoOIemsl.

JluHaMyKa 4eJIOBEYECKOW MOIMYIISIIIUU, POKIAEMOCTh, CMEPTHOCTb, BO3pacTHasi CTPYKTYpa.
[IpoGneMbl COBpEeMEHHOTO dTara pocTa YNCICHHOCTH HaceneHus. [ eorpaduueckoe pacmpeneicHme
HacesneHus. PerynupoBaHue HapOJIOHACEICHMUS.

Moayas 2. Ctpoenue u coctas reocdep 3emin. OCHOBHBIC PUZUKO-XUMUYECKHUE MTPOIIECCHI,
MpoTeKarolre B reocdepax.

2.1 Atmocdepa 3emun.

Crpoenne armocdepsl, poiib (OTOXUMHUECKHX peakuuid B (HOpPMUPOBAHMM COCTaBa
aTMoc(hepsl.

[MapuukoBeiii 3¢ dekr. [lapHukoBeie razpl B arMmocdepe. KnmmaTnueckue mocnencTBUs
AHTPOIIOTEHHOM IEeSITEIbHOCTH.

Pacnipenenenune koHneHtpanuu o3oHa B atmocdepe. O30HOBBINA cioit. [IpupoaHblil 1k
030Ha. COBpEMEHHOE COCTOSTHUE 030HOBOTO ¢10s1. [locmencTeus pa3pyieHus 030HOBOIO CJIOS 3EMITU
JUIsl yenoBeka u Ouocdepsl B 1ienoM. CtpaTocdepHblii 030H U TPONOCEpHBIA 030H: CXOJICTBO U
paznuuus. MexXIyHapoJHOE COTPYAHMYECTBO B OOJIaCTH OrpaHUYEHHE [POU3BOJICTBA U
HCITOJIB30BAaHUs 030HOPA3PYIIAKOIINX BeMECTB. MOHpeanbCKUil IPOTOKOJI.

KucnorHsle 10Xau U MpOIECChl OKUCIIEHUS mpumecedl B Tporocdepe. PoToOXUMUUECKUI
CMOT.

2.2. Tuapocdepa 3emiu.

Bunst Bog Ha 3emite. [IpecHbie Bojbl. ['naponorudeckuii Huki. ['100aibHbIE SKOIOTHYECKHE
npobsieMbl runpocheprl. ['maBHbIE KaTHMOHBI M aHUOHBI MPHUPOAHBIX BOJ. KucinoTHo-ocHOBHOE
paBHOBecHe B NpupoaHbIX Bojax. lllenounocts npupoaHbix BoA. OCHOBHBIE NMPUYMHBI, ATalbl U
MIOCJIEJICTBHSI 3aKUCIIEHUS IPUPOAHBIX BOJOEMOB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI B
npupoaHbIX BojoeMax. Crparudukanus HOpUPOTHBIX BoaoeMmoB. Ilpomecchl 3dTpodukanuu
BOZ0eMOB. [IpuunHbI U nocnencTBus.

2.3. Jlutocdepa 3emiu.

3emuas kopa. [TouBa. Ctpoenue nouBeHHOTO ciiosi. CoctaB mouB. OpraHnveckue BEIIeCTBa B
nouBe. PoJb )KUBBIX OPraHU3MOB B (HOPMHUPOBAHHUH TIOYBEHHOTO CIIOS. TspKeble MeTallbl B TTOYBE.
Herpananusa nous. BogHast u BeTpoBasi 5po3us MOYB.

Monayab 3. AHTpONOr€HHOE BO3JCHCTBUE HA OKPYXKAIOIIYI0 CpeAy U palrOHAIbHOE
MPUPOJONOIB30BAHKE.

3.1. Ilpupomnwsie pecypcol. IloHsiTue 00 O0TX0max TPOU3BOACTBA W IMOTPEOICHUS.
ManooTxoaHbIe U 0€30TXO/IHBIE TPOU3BOJICTBA.

3.2 [lonsTHE O TUTAHETAPHBIX TPAHHUIAX. AHTPOIOTEHHBIC BO3MYIIEHUS OMOT€OXUMUIECKUX
UKJIIOB a30Ta U Gochopa. OCHOBHBIC IPUHIIUIIBI 3€JICHON XUMUH.

Moayas 4. YcroitunBoe pa3BUTHE.



[TonsiTue 06 ycToHumBOM pa3BuTUU. MIcTOpHs CTaHOBJICHUS OHATHS. BKiag oTe4ecTBEHHBIX
yuenbix. llemu ycrtoiiumBoro pasutus OOH. MexayHapoaHOe COTPYAHHYECTBO B 00JacTH
YCTOHYHBOTO Pa3BUTHS. [IpOMBITIIIEHHAS SKOJIOTHS U 3eJIeHasi XUMUS KaK MHCTPYMEHT 00eCTIeYeHHUSI

YCTOMUYMBOTO Pa3BUTHUA. DKOJIOTMYECKask ATUKA.
4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTaktHas padora (KP): 0,22 8
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHbie padoTs (J1ad) - -
[paktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 2,67 96
Buja xonTpoJsi: 3auer 0,11 4
O6bem
Buasbi yueOHoii padoThI B 3auernbix | B actponom.
eAMHUIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakTHas pa6ora (KP): 0,22 6
Jlexmn (Jlek) 0,11 3
JlaGopaTtopHsie padoTs (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesbHas padora (CP): 2,67 72
Buja xoHTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«IIpoekTHpOBaHuUeE JeTajeii MAIIIMH U ANNMAPATOB B TEXHOJIOTHH U NepepadoTKe MOJTUMEPOB)
(b1.B.07)

1. Heap AMCHUNMIMHBI: HAYYUTHh CTYJECHTOB TBOPUYECKOMY TOIXOMY K BBITIOJTHEHHIO
WH)XCHEPHBIX PAcCUYeTOB Ha TMPOYHOCTh, )KECTKOCTh U YCTOWYMBOCTH AJIEMEHTOB KOHCTPYKIIHA,
JeTasiel ¥ y3JI0B MallliH U anmapaTosB.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETYyIOUTUMA KOMITCTCHITUSIMU

- CIMIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (PU3NUYECKHUE M XUMUYECKUE DKCIIEPHUMEHTHI,
MPOBOANTE O0pa0OTKY WX pE3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI H
YCTaHABIMBATh TPAHUIBI MX TMPUMEHEHHS, TMPUMEHSATh METOJbl MAaTeMaTHYeCKOro aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUUCCKOTO M IKCIIepuMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMUS OCHOBHBIX (DU3MUECKUX TEOpPHM JUIsl pellieHus
BO3HUKAIOIMUX (PU3MUECKHUX 33/a4, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3nams:

- KOHCTPYKLUH, TUMNOXU U KPUTEPUU pabOTOCHOCOOHOCTH AeTajei MamluH, cOOpOUYHBIX
eauHul (y3JI0B) U arperaTos;

- OCHOBBI TEOPHH COBMECTHOW pPabOTHl M METOHBI pacuera JAeTajed W y3JI0B MAIlUH U
anmnapaToB XUMUYECKON TEXHOJIOTUH.

Ymems:

- BBITIOJIHATD U YUTATh TEXHUUECKHUE CXEMBbI, UEPTEKU U ICKU3HI JIeTaje, y3J10B U arperaron
MaIuH, COOPOYHBIX YEPTEKEH U YEPTEKU 00IIIeTo BUIA;

- IPOU3BOJIUTH PACUETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTajiel MaIluH;

- TIPOM3BOJUTH pAacueThl M KOHCTPYHPOBAHUE JEeTallell MallMH U MEXaHU3MOB C Y4ETOM
MIPOU3BOJICTBEHHOW TEXHOJIOTHH U YKCILTyaTaIlHH.

Braoems:

- HaBbIKaMU KOHCTPYHPOBAHUS U TEXHUYECKOTO TBOPUYECTBA;

- MpaBUJIAMHU [TOCTPOCHUS TEXHUUECKHUX CXEM U UYepTexkKei;

- OCHOBHBIMH METOJAMHU pacyeTa U MPOCKTHPOBAHUS MEXAHUYECKUX Y3JIOB M 3JIEMEHTOB
TEXHUKHU.

3. Kparkoe comepxxaHue Q1M CUMILIHHBI:

Moayas 1. «PacueT XMMHYECKOr0 ammapara ¢ MeXaHHYeCKHM IMepeMelInBaIuM
YCTPOMCTBOM).

[To BceM 3TamaM KypcOBOTO MPOEKTa OQOpMIISIETCS €IWHAs TOSICHUTEIbHas 3amucka. B
MOSICHUTEIBHYIO 3aIIMCKY BKIIOYAIOTCS MPOEKTHBIE U IPOBEPOUYHBIC PACUETHI TUIOBBIX 3JIEMEHTOB B
COOTBETCTBUHU C JIEHCTBYIOIIUMHU MeToiukaMu. [IponsBoauTcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAJIOB;

2)pacueT OCHOBHBIX TEOMETPHUYECKUAX PA3MEPOB allapara;

3)pacuer TONIIMH CTEHOK anmnapara u pyOariku;

4)io6oop MPUBO/IA;

5)pacuer ¢uaHIIEBOro COSAMHEHHS KPBIIIKU C KOPITYCOM arnapara;

6) pacuer BaJia MEIIAIKH HAa BUOPOYCTOWYHBOCTh M IPOYHOCTB;



7)moadop u pacuet MyhTHI;

8) mo00p U pacueT yIioTHEHUSI.

Moayas 2. «YepTe:xk 0011ero Buaa annaparay.

Beimonnsercs yeprexx oOIIero BHIA ammapara ¢ BHIAMH, pa3pe3aMu, CEUYECHUSIMH U
BBIHOCHBIMU 3JICMCHTAMH, AWMU IIOJIHOC NPCACTABJICHUC 06 €ro yCTpOfICTBe U TOPUHOUIIC
pabotsl. UepTex 0011ero Bua anmnapara COAEpIKUT:

1. N3o0paxkenne ammapara (BHABI, pa3pe3bl, CEUCHHs, BBIHOCHBIE JJIEMEHTHI),
coJiep Kalie OKOHYATeIbHbIE KOHCTPYKTHBHBIC PEIICHHS,

2. OCHOBHBIE pa3MephI;

3. Pacrnionoxxenue mryrepos, JIitoKa, Orop anmnapara;

4. Tabnuiy Ha3HAUYEHUS ILITYIEPOB B almapare;

S. TexHUYECKyI0 XapaKTePUCTUKY U TEXHHUECKUE TPeOOBAHUS K HEMY.

UYeprex BbIONHsETCS Ha JucTe popmara Al.

KypcoBoii mpoekT sABIseTCS CaMOCTOSTENHHOM paboTO# CTyAeHTa, KOTOPBIM HECET MOJIHYIO
OTBETCTBEHHOCTh 3a €€ KadecTBO (IPAaBMIBHOCTh pacyeToB, OQOpMIICHHE YepTexeh) u
CBOEBPEMEHHOCTh BBINIOJIHEHUS BceX 3TamnoB paboT. [IpenonmaBarens — pPyKOBOAMTENL IMPOEKTa
HampaBisieT paboTy CTyleHTa, KOHCYJIbTHPYET IO HEACHBIM BOIPOCAM, OIpENENsieT CTeleHb
3aBEPUICHHOCTH OTJEIBHBIX ATANIOB MPOCKTHPOBAHUSI.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.

eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHHIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonTaktHas padora (KP): 0,17 6
Jlexuuu (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,17 6
CamocrositesbHas padora (CP): 2,72 98
By KOHTpOJISI: 324eT ¢ OLIeHKOM / KypCOBOM POEKT 0,11 4

O0bem
Buasbi yueOHoii padoThI B 3auetHbix | B actponom.

eIMHUTIAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakThas pa6ora (KP): 0,17 4,5
Jlexuuu (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,17 45
CamocrositesbHas padora (CP): 2,72 73,5
Bua KOHTPO.JISA: 3a4eT ¢ OLEHKOM / KypcoBOii MPoeKT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI

«IIpoekTHpOBaHHE MPOLECCOB H ANMNAPATOB XUMHYecKoii TexHonorum» (51.B.08)

1. eab AUCHUIVIMHBI: CYIIECTBEHHO PACIIMPUTDH, CHCTEMATU3UPOBATh U UCIOJIb30BaTh Ha
NPaKTUKE 3HaHUII OCHOB THIPABINYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB XMMHYECKON
TE€XHOJIOTHH, I103BOJISIIOIIMX BBIIYCKHUKAM OCYLIECTBJIATh HAy4dHO- HCCIEIOBATENIbCKYI0 H
IPAaKTUYECKYI0 pabOTy Ha NPeIIPUATHUSIX.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
HOJIKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSMU

- CIIOCOOHOCTBIO BBISBIISITH U YCTPAHATH OTKIIOHEHHUS OT PEXKUMOB PAOOTHI TEXHOJIOTUYECKOTO
000pyIOBaHUs M TapaMeTPOB TeXHoJornyeckoro npouecca (IIK-11);

- CIIOCOOHOCTBHIO TJIAHUPOBATh M MPOBOAUTH (PU3UYECKHE M XUMHUECKUE SKCIIEPHUMEHTHI,
IPOBOIUTH 00paOOTKYy HMX pE3yJIbTaTOB U OILEHUBATh MOTPEUIHOCTH, BBIJBUTATh THUIOTE3bl U
YCTaHABJIMBATh TI'PAHMULBI MX INPUMEHEHMs, NPUMEHATH METOIbl MAaTEMaTU4YECKOrO aHalu3a H
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recienoBanus (ITK-16).

3namo:

- METO/Ibl pacyeTa TeIIo- U MacCOOOMEHHBIX alnaparos;

- OCHOBHBIE IPUHLUIIBI OpraHU3alMyU NPOLECCOB XMMUUECKON TEXHOJIOTUH;

- TUTOBBIE IPOLECCH] XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME allapaThl U METObI UX
pacuera;

- METO/Ibl COCTAaBJIEHNS TEXHOJIOTMYECKUX CXEM C HAHECEHUEM BCEX aIllapaToB.

Ymems:

- COCTaBJIATh MaTepUAIbHBIE U TEIUIOBbIE OANaHChI AJISl CHCTEM ra3-KUAKOCTb;

- PACCUMUTHIBATH ApPAMETPBhI TEIIO- 1 MACCOOOMEHHOI0 000pYA0BaHUS U HACOCOB;

- IoAOUpPATh CTaHAAPTHOE 00OPYAOBAaHHUE, UCIIOJIB3YEMOE B XUMUYECKOM IPOMBIIIIJIEHHOCTH.

Braoemy:

- METOJOJIOTHEH pacyeTa OCHOBHBIX IapaMETPOB TUAPOMEXAHUYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB;

- OCHOBaMH IPaBUIILHOTO MOA00pa TEIJI0 M MacCOOOMEHHOTO 000PYA0BaHUS;

- METOJIaMH COCTABJICHUS TEXHOJIIOTHYECKUX CXEM U rpauuecKoro n300paskeHusi OCHOBHOTO
000pyToOBaHUs.

3. Kpartkoe cogep:xaHue TUCUMIIMHBI:

BBenenue. Omnmcanue NPUHIWIMHAIBHOW CXEMBI  PEKTH(PUKAIMOHHONW  yCTaHOBKH
HenpepbIBHOTO JieficTBUsl. CpaBHEHUE U 00JIaCTH IPUMEHEHUS HACA0YHbIX M TapeIbuaThbIX KOJIOHH.
[TocTpoeHne paBHOBECHOH JIMHUY HA OCHOBE MOTYYEHHBIX HHANBUAYAIbHBIX 3aJaHUM.

Mopnyas 1. Pacyer peKTH(UKAIMOHHOH KOJOHHBI. PacueT Hacago4HOW M Tapeab4yaToit
PEKTU(PHUKAIIMOHHON KOJIOHH HETPEPBIBHOTO JEUCTBHs. MarepuanbHblii OanaHc KOJOHHBI. Pacuet
MHUHHMAaJIBHOTO U pabodero ¢uiermoBoro yucina. [loctpoenune pabounx nuHuid. Pacuer ckopoctu
apoB M JAuaMerpa KoOJOHHbL. OmpeneseHne BBICOTHI ammapara. Pacder TIuapaBIM4YecKOro
CONPOTHBIICHUsI KOJIOHHBI. CpaBHCHHME JaHHBIX pacyeTa HAacaJO4YHOM M Tapeiab4aTod KOJIOHH.
ComnocTaBiieHue JaHHbIX, IOJYYEHHBIX 10 IPOrpaMMaM KOMIIbIOTEPHBIX U PYUHBIX pacueToB. BeiOop
KOJIOHHBI.

Moayab 2. Pacuer u BbIOOP Ten1000MeHHHMKOB. Pacuer u BhIOOp TEIIOOOMEHHUKOB
(ucnapuTens, KOHAEHCATOpa, OJ0TPeBaTeNsl, XOJOIMIbHUKOB TUCTHIUIATA K KyOOBOTO OCTaTKa) 110
obmeli cxeme. ConocraBiieHUE JaHHBIX, TOJTYYEHHBIX 110 MPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX
pacuetoB. ['uapaBnndeckuii pacyer. BoIOOp oNTHMaIbHOTO BapuaHTa TEIII00OMEHHHKA.



Moayas 3. I'magpoauHamMuveckue pacderbl. Pacuer ruipaBiIMyecKOro COMPOTHBIICHUS
TpyOOnpoBo0B. PacueT onTHUManbHBIX AUaMETPOB TPYOOIpoBOa0B. PacueT u moxbop HacoCoB.

Monayas 4.I'padpuueckoe odopmiaenue. Texnomornyeckas cxema. PekrudukanmonHas
KOJIOHHA OIMPCACIICHHOTO THUIIA C I/I306pa)K€HI/I€M I[GTa.HGI\/'I KOHTAKTHBIX 3JICMCHTOB, PACCHUTAHHBIX B

moxyJe 1.
4. O0beM y4eOHOI JUCUMIIIIMHBI:
O6bem
Buabi yueOHoii padoThI B 3aueTHBIX B akanem.
eMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas pa6ora (KP): 0,11 4
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrositesbHas padora (CP): 1,78 64
Buja KoHTpOJIsSI: 3a4eT ¢ OlleHKOM / KypCcOBOM MPoeKT 0,11 4
O6bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonraktHas padora (KP): 0,11 3
Jlexumn (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesbHas padora (CP): 1,78 48
Buja KoHTpOJIsi: 3a4eT ¢ OlleHKOM / KypcOBOM MPoeKT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«HavepraTenbHasi reoMeTpUsl B TEXHOJIOTHH U niepepadoTke noanmepos» (b1.B.09)

1. Heab AMCHUIUIMHBI: PUOOPETEHHE CTYJACHTaMHU 3HAHUM B OOJIACTH HadepTaTeIbHOMN
TeOMETPUH ¥ MH)KEHEpHOU rpaduKy, OCBOCHHE OCHOBHBIX MOJOXKEHUN pa3pabOTKU MPOCKIIMOHHBIX
YepTexKel, MPUMEHSIEMBIX B HHKCHEPHOU MPAKTUKE, Pa3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHUH,
HEOOXOIMMBIX B KOHCTPYKTOPCKOM padore.

2. B pe3yabTaTe u3y4yeHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKeH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSMU

- TOTOBHOCTBIO HCIIOIH30BaTh HOPMATHBHBIC TOKYMEHTHI MO KAa4eCTBY, CTAaHAAPTU3ALUU U
CepTUUKAIMM TPOAYKTOB M H3JCIUH, IJIEMEHTHl SKOHOMHYECKOTO aHallu3a B IMPaKTHYECKOU
nesitenbaocTH (ITK-3);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTALUIO, TOI0MpaTh 000pyI0BaHuE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (ITK-9);

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HMX pe3yJbTaTOB M OILEHWBATh MOTPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHaBIMBAaTh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTU4YeCKOro aHalu3a Hu
MOJICITUPOBAHHSI, TCOPETUUCCKOTO M IKCIIEpUMeHTanbHOro rccnenoanus (ITK-16).

3nams:

- OCHOBHBIE 3aKOHBI T'€OMETPHUYECKOr0 (HOPMUPOBAHUS, MOCTPOCHHS U B3aUMHOIO
nepeceyeHusl MoJieNel TIOCKOCTH U IMPOCTPAHCTBA, HEOOXOMUMBIE IS BBINOJHEHHS M YTCHHUS
yepTexel KOHCTPYKUUH, pelleHue MO3UIMOHHBIX, METPUYECKUX 3aJay, BHIIIOJHEHHE Pa3BEPTOK
MMOBEPXHOCTEM;

- mpeumymiecTBa Tpaduyeckoro crocoba mpeacTaBieHUs uHopMmaiuu; rpapudecKre
(GbOpMBI, TPAMMATHKY.

Ymems:

- BOCHPUHUMATh ONTHMAJIbHOE COOTHOIICHHME YacTel M IIeJIOro Ha OCHOBE IpauuyecKUx
MoJienel, MPaKTUYECKH PeaTn3yeMbIX B BUJIE UePTEkKeH KOHKPETHBIX IPOCTPAHCTBEHHBIX 00BHEKTOB;

- UCMOJNB30BaTh YEPTEXK, TEXHUUECKUH PHCYHOK s TIpadUyecKoro IpeicTaBlIeHUs
TEXHUYECKUX PELLICHU;

- ucnosib3oBaTh craHnapTel ECKJI, KOHCTPYKTOPCKYIO TOKYMEHTAIUIO (YEepPTEXHYIO |
TEKCTOBYIO) B IIPOU3BOICTBEHHOM, MPOCKTHOMN M MCCIIEIOBATEIHCKON paboTax.

Braoemy:

- OCHOBHBIMU MOHSTHSIMH, CBS3aHHBIMU C TpadUyecKuM NpeJcTaBIeHHEM HH)OpManuu
rpadpu4ecKuMu croco0aMu pELICHUsT METPUYECKHX 3a/lad IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTekax, METOJAaMU IMPOCHUPOBAHUS U U300paKEHHUs MPOCTPAHCTBEHHBIX ()OPM Ha IMIIOCKOCTU
IPOEKIIHH.

3. Kpartkoe copep:xaHue TUCUMIIIMHBI:

[Ipenmet HauepTarenbHON reoMeTprn. Buasl npoenupoBanuss. KOMIUIEKCHBIN 4ePTEXK TOUKH
Ha 2 ¥ 3 IIIOCKOCTH NpOoeKrid. CBSI3b CUCTEMBI INIOCKOCTEN MPOEKIMI C CUCTEMOMN MPAMOYTOJIbHBIX
koopauHat. KommekcHelii ueprex npsaMoi. Ilpsmble M IUIOCKOCTH, YacTHOIO IOJIOXKEHMS.
OmnpeneneHne HaTypaJbHOM BEJIMYMHBI OTpe3Ka. B3auMONpuHAAIEKHOCTh TOYKM M IPAMOIL.
['naBHBIE TMHUY TUIOCKOCTH. B3auMmHoOe pacnionoxenue AByX npsambix. OnpenencHue BUAUMOCTH Ha
KOMIUIEKCHOM 4epTexe. B3auMHOe pacnosiokeHue MNpsMOW M IUIOCKOCTH, IBYX IIJIOCKOCTEH.
[lepneHUKYISIPHOCTh TPSAMOW M IUIOCKOCTH, JBYX TMPSMBIX, JBYX IuTOocKocTei. CrocoOs



npeoOpa3oBaHus KOMILIEKCHOTO yeprexa. Crioco0 BpalieHHs BOKPYT MPOELUPYIOIIUX MPSIMbIX.
Crioco6 BpareHust BOKpYT npsiMoii ypoBHs. [lnockonapamiensaoe nepemenienne. Crnoco0 3aMeHsbl
riockocTeil mpoekuuid. OCHOBHBIE 3a7auM, pelIaeMble CIIOCOOOM 3aMEHBI MIIOCKOCTEH MPOEKIIHH.
Kpussle nuHum u mnoBepxHocTH. OOpa3oBaHWe, 3aJaHue U U300pakeHHE TOBEPXHOCTEH.
[ToBepxHOCTH BpaleHus: KOHYC, chepa, uIHAp, Top. [lepeceuenne MOBEpXHOCTH C IMIIOCKOCTBIO.
Ilepeceuenne nmoBepxHoOCTH ¢ auHUEH. [lepeceuenne moBepxHocTeil. MeToll CEKYIIUX MIOCKOCTEH.
[Tepeceuenne moBepxHOCTeH. MeTon KOHIEHTpuYecKux cdep. MeTon KOHIEHTpuYecKux cdep.
Mertoa sKcieHTpHYeCKuX chep. AKCOHOMETPUUYECKUE MTPOSKIIUH.

4. O0beM y4eOHOI JTUCUMIIIIMHBI:

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonrakTHas pa6ora (KP): 0,34 12
Jlexmn (Jlek) 0,17 6
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,17 6
CamocrosTeasHnasi padora (CP): 3,55 128
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4
Ob6Bvem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonraktHas pa6ora (KP): 0,34 9
Jlexuuu (Jlek) 0,17 4,5
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,17 4,5
CamocrositesabHas padora (CP): 3,55 96
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«JIabopaTOpHBIil NPAKTHKYM I10 POLECCAM H annaparaM XUMHYeCKOi TeXHOJI0Tuu»
(b1.B.10)

1. Heap AUCHMILUIMHBI: 3aKPEIUICHUE 3HAHWU, MOJTYYCHHBIX MPU MU3YUYECHUU AUCIUTLIMHBI
«[Ipomeccbl u ammaparbl XUMUYECKOW TEXHOJOTHH» B OOJIACTH OCHOB THIAPABIUYECKUX,
TEIJIO0O0OMEHHBIX 1 MAaCCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOIMMO TIPH MOATOTOBKE OaKaIaBpOB IO
JaHHOMY  HAMpaBiICHUIO Ui HAay4YHO-UCCJIENOBAaTENbCKOW U MPOEKTHO-TEXHOJIOTUYECKOM
NEeSITeIbHOCTH.

2. B pe3yabTaTe U3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JTOJIKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCIHUIUTHH B TipodeccuonanbHoit nestenbHocTu (OITK-1);

- CIIOCOOHOCTBIO HaJIaKMBaTh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY 00OpyAOBaHUS U
nporpamMubix cpeacts (ITK-6);

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3NYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HMX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BbIIBUraTh TUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMaTUYeCKOTo aHalu3a Hu
MO/JICITUPOBAHHUSI, TCOPETUICCKOTO M IKCIIepUMeHTanbHOro recnenoanus (ITK-16).

3namu:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETUIOTH M MACCHhI,

- OCHOBHBIE YpaBHEHHS NPHUKIATHOM TUIPABIMKM M 3aKOHOMEPHOCTU IEpeMeIleHuUs
JKUJTKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTU TMPOILIECCOB OCAXKIEHUS, (DUIBTPOBAHUS U TEUEHHs 4Yepe3
3€pHUCTBIE CJIOH;

- pU3HUECKYIO CYITHOCTH MPOIIECCOB TEIJI0- U MAaCCOOOMEHA;

- OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MAacCOolepeHoca Ui CHUCTeM Ta3(map)-
KUJKOCTB;

- THUTOBBIE MPOIECCHl XUMUYECKON TEXHOJIOTHUHU, COOTBETCTBYIOIIUE aNMapaThl U METOJIbI UX
pacuera.

Ymemu:

- OIPENENSITh XapaKTep ABMXKEHUS KUAKOCTEN U ra30B;

- UCIOJIb30BaTh OCHOBHbIE KMHETHYECKHE 3aKOHOMEPHOCTH TEIIO- M MaccoliepeHoca Mpu
aHaJIM3€e TEIMJIOBBIX U MACCOOOMEHHBIX MPOLIECCOB;

- COCTaBIIATh MaTEpUAIbHBIC U TETUIOBBIC OAIAHCHI JUISI CUCTEM ra3(Iap)-KUIKOCTh;

- pacCUUTHIBATh IMApaMETPhl HACOCHOTO, TETNIO- U MACCOOOMEHHOTO 000pPYI0BaHUS;

- COCTaBIIATh TEXHOJIOTHYECKHUE CXEMbI M H300pakaTh HAa HUX OCHOBHBIC alllaparhl;

- QHANU3HUPOBATH DJKCIEPUMEHTAIBHO TIOJNYYEHHBIE K TEOPETUYECKH pacCUMTaHHBIC
nokasarenu paboThl anmnapaToB.

Braoemy:

- METOJIOJIOTHEN pacueTa THIPOMEXaHUYECKUX, TEIIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB.

- METO/IaMU COCTaBJICHUS TEXHOJIOTHUYECKUX CXEM.

3. Kparkoe comepxxanue Q1M CUUILIAHBI:

HaumeHnoBaHue J1a00paTOPHBIX padoT:

1. Onpenenenne pexKUMOB TEUCHUS KHUIKOCTEH.

2. N3yuenne npo¢uiis CKOpocTelt MoToka B TpyOOIpoBoe.



3. I'unpaBaudecKkoe COMPOTUBIICHHE B TPYOOINPOBOAax (METAUTMYECKOM W CTEKJISTHHOM) U
DJIEMEHTaX TPYOOIPOBOTHOM apMaTypBhI.

4. OnpeneneHyre TUAPABIMUECKOTO COMPOTUBIICHUS MPSAMOTO yyacTKa TpyOonpoBoa.

5. OmpeneneHue TUAPABIMYECKOTO COMPOTHUBICHUS B DJJIEMEHTaX TpPyOONpPOBOIHOM
apMaTypsl (quadparma, IpoccenbHbIN BEHTUIIb).

6. Onpenenenue rTUAPOIMHAMUYECKOTO COMTPOTUBRIICHUS CYXOM CUTYATOU TapeJIKU KOJIOHHOTO
anmnapara.

7. OmnpeneneHue THUAPABIMYECKOIO COMPOTHUBJICHUS OpPOUIAEMON CHUTYATOM TapesKku
KOJIOHHOTO arlrapara.

8. M3mMepeHne rUIpaBIUdeCcKOro COMPOTUBICHUS TPYOHOTO U MEXTPYOHOTO MPOCTPAHCTBA
TETIO0OMEHHOTO anmnapara.

9. KanubpoBka pacxogomepa BECOBBIM METO/IOM.

10. U3ydenue xapakTepUCTHK IIEHTPOOEIKHBIX HACOCOB.

11. Onpenenenne ko3P huiineHTa Teronepeayn B IByXTPYOHBIX TEIIIOOOMEHHUKAX.

12. Tennonepenaya B METAJUTMUECKOM M CTEKIJIIHHOM KOKYXOTPYOHBIX TEIIIOOOMEHHUKAX.

13. IHTEeHCUBHOCTH TEIIONEPEAAYH B INIACTUHYATOM TETNIOOOMEHHHKE.

14. N3ydeHue mpoliecca HECTAIMOHAPHOTO TEIJIOOOMEHa B ammapare ¢ MeHIaIKON u
MOTPYKHBIM 3MEEBUKOM.

15. Omnpenenenue k03 (HUIIMEHTOB MACCOOTIA4YM B ra30BOH (a3e MpH HCIIAPEHUH KUIKOCTH
B BO3/IYIITHBIN MOTOK MJIM MPU KOHJICHCAIIUY Mapa Ha IJICHKE )KUIKOCTH B HACAJOUHOUW KOJIOHHE.

16. Onpenenenne k03P PUIMEHTOB MACCOOTAUN B KHUAKOH (haze mpu JecopOIUH THOKCH A
yriaepoja U3 BOJbI B IUIICHOYHON KOJIOHHE.

17. VIzy4yeHne COBMECTHOTO TETUIO- 1 MacCCOOOMEHA B HACAJJ0OYHON KOJIOHHE.

18. N3yuenue mpoiiecca MpoCcToi MepEeroHKu OMHAPHON CMECH U30IPOMaHoJI-BOIA.

19. N3yuyenue mpoliecca MpoCTOi MEPEroHKH OMHAPHON CMECH BOAA-3TUIICHTJIMKOJIb.

20. Uzyuenue mporiecca nmepuognvIecKoi peKTuduKauu OMHAPHON CMECH 3TaHOJ-BO/IA.

21. Pa3nenenue pacTBOPOB HU3KOMOJIEKYJIIPHBIX BEHIECTB OOPATHBIM OCMOCOM.

22. Omnpenenenue CKOPOCTH CBOOOTHOTO OCAXICHUS TBEPAbIX YaCTHUI] M BCILIBITUS My3bIpeit
B KHUJIKOCTSIX.

23. N3yuenue npouecca GUIbTPOBAHUS CYCIICH3HH.

24. I'unpoaHaMHKa HETIOIBUAKHOTO U IMICEBI00KUKEHHOTO 3€PHUCTOTO CJIOA.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0vem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUIaxX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas pa6ora (KP): 0,22 8
Jlexumn (Jlek) - -
JlaGopatopusbie padots (JI1ab) 0,22 8
[Mpaktuueckue 3ansatus (I13) - -
CamocrosTeasHnasi padora (CP): 1,67 60
Buja xonTpoJisi: 3auer 0,11 4




Buabl yueOHol padoThl

0O0beM

B 3aueTHBIX

B actponom.

eAMHHIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 2,0 54
KonrakTHas pa6ora (KP): 0,22 6
Jlexunu (Jlek) - -
JlaGopatopusbie padots (JI1ab) 0,22 6
[Tpaktuueckue 3ausatus (113) - -
CamocrosiTesabHas padora (CP): 1,67 45
Buja xonTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Xumus u pusuka noaumepon» (b1.B.11)

1. leas AMCUMIIMHBE: HOPMHUPOBAHHE Y CTYICHTOB IIEIOCTHOTO MPEACTABICHHUS B 00JIaCTH
HAyKH O TIOTUMEPax, ee QyHIaMEeHTATbHBIX TEOPETUYCCKUX U MTPAKTHICCKHUX TTOJIOKEHUSX.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpamMme 0aKajgaBpuarTa
JAOJIAKEH:

Obnadams CIeNyIOUUMA KOMITICTCHITUSMU

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX POIIECCOB, MPOTEKarIUX B okpyxkatoniem mupe (OI1K-3);

- TOTOBHOCTBIO HCIIOJb30BAaTh 3HAHHWE CBOWCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHUU U
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu ([1K-18);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 WH(GOpMAILUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- OCHOBHbIE MOHATHS U TEPMUHBI HAYKH O IOJIUMEPAX;

- IPUHIUIBI KJIACCU(PUKAIIUU TTOTUMEPOB;

- 0COOEHHOCTH MOJICKYJISIPHOTO CTPOCHHS MOJMMEPOB, MEXaHU3MbI H3THOAHUS TTOTUMEPHBIX
MOJICKYJ ¥ KOJTMYECTBEHHBIC KPUTEPUU OIICHKU THOKOCTH MaKpOMOJIEKYIT;

- 0COOEHHOCTH IEMTHON MOJIMMEPHU3aIUY;

- OCHOBHBIE TIPOLIECCHI CTYMEHYATON MOJIMMEpU3alliy;

- TUIIbI peaKklny, MPOTEKAIOIIHNE B MOJIUMEpaXx.

Ymems:

- HICHTU(PHUITUPOBATH TIOTUMEPHI 110 XMMUIECKOH (OpMYyIie U MPOCTPAHCTBEHHOM (opme;

- OIPENENSITh TUIl TOJUMEPU3AINH U TPOBOAUTD MOJIMMEPHU3ALUIO B PA3IMUHBIX YCIOBUSIX;

- IPOBOUTH roMO(a3HyIo U reTepodazHyo MOJUKOHIECHCAIIUIO U OTIPEEIISATh €€ apaMeTphl.

Braoems:

- OCHOBaMH HOMEHKJIATYPBI ¥ KJIacCU(UKAINH TOJIUMEPOB;

- METO/IaMU OIICHKU TUOKOCTH MaKpOMOJIEKYIT;

- METOJ]aMU OII€HKH KUHETUYECKUX U TEPMOJUHAMUYECKHUX MTapaMeTPOB MOJIUMEPHU3ALINY;

- HaBbIKaMU ITPOBEJICHUS SKCIIEPUMEHTA 110 CUHTE3Y MOJIMMEPOB.

3. Kpartkoe cogep:xaHue TUCUMIIMHBI:

BBenenne. OCHOBHBIE TOHATHSI U TEPMUHBI MOJUMEpPHOU Hayku. OmnpeneneHue TpaHUIlbl
MOJIMMEPHOTO COCTOSTHUS BEILIECTBA.

Homenkiatypa BBICOKOMOJIEKYJSIDHBIX COEIWHEHUN: HUCTOpUYECKasl, pallMOHAJIbHAS,
cucremaruueckas (IUPAC).

Krnaccudukanus mommMepoB — 1o MPOUCXOXKACHUIO U TI0 CTPOSHUIO OCHOBHBIX Ilereid. O0rmast
KJaccuduKanus noaumMepoB. Peakinu oOpazoBaHUS MaKPOMOJIEKYIT.

OCc00EHHOCTH MOJIEKYJSIPHOTO CTPOSHUS MOJIMMEPOB U UX (pu3uyeckux cBoicTB. [Ipupona
FMOKOCTH IETMHBIX MOJIEKYJ M KOJMYECTBEHHbIE KpUTEpUM OLEHKH ux ruoOkoctu. Ilyru
perynupoBaHusi THOKOCTH MaKpOMOJIEKYIL.

[lennbie mporeccsl 00pa30BaHUS MAKPOMOJIEKYI.

PanukanbHas nonumepuzanus. MHUIMUpOBaHWE paauKanbHOM mnoaumepusauuu. Craauu
panukanbHOM nonuMepusaluu. Kunetuka pagukalbHON MOJMMEPU3AUU B Macce. DHEPreTHUECKUE
U TEPMOJMHAMHYECKHUE  XapaKTEPUCTHUKU  paJAUKaIbHOM  moiuMepusanuu. PanukanbHas
MoJIMMEpH3aIHs B Macce U B pacTBope. PaaukanpHas rerepodasHas moJIuMepr3arus.



HNonnas mnomumepusamus. OOmue 3aKOHOMEPHOCTH HMOHHOW monumepusanun. OOmume
MOJIOKEHUS LIETTHON COMOIUMEPHU3ALIHH.

CrynenuaTsie poIecchl 00pa30BaHUS MAKPOMOJICKYIT.

MoHoMepbl U peakluu, UCIOJb3yeMble B CTYNEHYATBhIX MPOLECcCaX CHUHTE3a IMOJIMMEPOB.
Tunsl U XapakTep peakuuil MOIMKOHJeHcaluu. KuHeTHka paBHOBECHOM M HE paBHOBECHOMU
nojsukoHAeHcauuu. CTaguy MOJTHKOHIEHCAIIMOHHBIX MporeccoB. [lo6ouHbIe peakiuu Ha CTaauu
00pa3oBaHus MaKpOMOJIEKYJ. MeTo/Ibl OCYIIECTBIICHUS CTYIIEHUAThIX pEeaKIMii CHHTE3a MOJIMMEPOB.

Xumudeckue peakunu noaumepon. Kiaccuduxaiys 1 o0coOOEHHOCTH XUMHUYECKUX PEaKIUi C
Y4aCTHEM MaKpOMOJIEKYI.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.

eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHHUIJIMHBI IO Y4eOHOMY IJIaHy 6,0 216
KonrakThas pa6ora (KP): 0,61 22
Jlextuu (Jek) 0,28 10
Jlaboparopusie paboTs (JIab) 0,33 12
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 514 185
Bua KOHTpOJISA: IK3aMeH 0,25 9

O0bem
Buasbi yueOHoii padoThI B 3auetHbix | B actponowm.

eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHHIJIMHBI IO Y4eOHOMY IJIaHy 6,0 162
KonTaktHas padora (KP): 0,61 16,5
Jlextuu (Jlek) 0,28 7,5
JlaGopaTtopHbie padoTs (J1ad) 0,33 9
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 5,14 138,75
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«TexHoJiorusi 1 000pyA0BaHHNe NMPON3BoOACTBA MoauMepoB» (b1.B.12)
1. Heab DMCHUILUIMHBI: O3HAKOMJICHHE C OOIIMMHU BOIPOCAMH XHMHUYECKOW TEXHOJIOTUH
MOJIMMECPOB, OCOOEHHOCTSMH U NpUuHOUIIaM HOPOU3BOACTBA KPYIMHOTOHHAXHBIX IMOJIUMCPOB,
00J1aCTAMH UCIIOJIb30BaHUS MOJMMEPOB U KOMITO3UIIMOHHBIX MAaTEPUAJIOB HA UX OCHOBE.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JMOJIAKEH:

Obaadams CIENYIOMUMA KOMIETCHITHSIMHE:

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUsT Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MocieacTBUi ux npumenenus (I1K-4);

- TOTOBHOCTBIO K OCBOEHHIO M OKCILTyaTalliid BHOBb BBOIUMOr0 obopynoBanus (ITK-8);

- CIOCOOHOCTBIO BBISIBIIATH U YCTPAHATH OTKJIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUs M IMapaMETPOB TeXHOIorndeckoro mpomecca (ITK-11).

3namy:

- CYIIECTBYIOIIME TEXHOJOTUU H OOOpYIOBaHHE, HCIOIb3YyeMOe TPH TPOU3BOJICTBE
MOJIMMEPOB, a TAKXKE NP UX MOTUPUKALINN;

- XUMHYECKHE PEAKIINH, TIPOTEKAIOIUE B MPOIIECCEe MPOU3BOJICTBA KAXKIOTO U3 MOJMMEPOB,
Ha3HAa4YCHHE KOMIIOHEHTOB PEAKIIMOHHBIX CMECE, CITOCOOBI U PEXKUMBI IPOBEICHUS MTOTMMEPU3AIIAN
Y TIOJTMKOH/ICHCAIUY;

- 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3MUECKUX TPOIECCOB MPH MPOU3BOJICTBE MOTHUMEPOB;

- METOJIbI KOHTPOJSi OCHOBHBIX TEXHOJOTMUYECKUX MapaMeTpOB IMPOLIECCOB MPOU3BOACTBA
MOJINMEPOB,;

- TEeXHHKY O€30MaCHOCTH W MEpbl 3alllUThl OKPYXAIOMIeH Cpelbl MPU MPOU3BOJCTBE
MOHOMEPOB U TTOJTMMEPOB.

Ymemo:

- BBIOMpaTh HEOOXOIUMBIC CHIPHEBBIC PECYPCHI M alMapaTHO-TEXHOJIOTHYECKOE MCIIOJTHEHUE
JUTSI IPOU3BOJICTBA KOHKPETHO B3SITOTO MOJIMMEPA;

- COCTaBISAITh W AaHAJIM3UPOBATH COBPEMEHHBIC TEXHOJIOTMYECKHE CXEMbl OCHOBHBIX
MPOIIECCOB MPOU3BOACTBA TOJIMMEPOB, YMETh HMX ONTUMHU3UPOBAaTh W HAIMOIHATH IEPEIOBBIM
COBPEMEHHBIM 000pYI0BaHUEM;

- TPaMOTHO TIJIAHUPOBATH CTAJIUM TPOU3BOJICTBA TOJIMMEPOB, BKIIOYAsi CHHTE3, BBIICIICHHE,
OYHCTKY, CYIIIKY, IEPBUYHYIO TIepepabOTKy OTJEIBHO B3STOTO MOJIHMEDPA;

- BBIOpaTh CIIOCOO OYHMCTKH BCIIOMOTATENbHBIX BEIIECTB, a TaKXKE BO3MOXKHBIC METOIbI
VIABIMBAHUS U JI€3aKTUBAIIMM TIOOOYHBIX BEIECTB, MMEIOIIMX MECTO OBITh MPH MPOHU3BOJICTBE
KaXJIOT0 U3 PacCMaTpUBAEMOr0 TIOJTHMEPA.

Braoemy:

- XUMHUYECKHUMH HaBBIKAMU I TPO(ECCHOHATIBHOTO IJIAHUPOBAHHS IPOHU3BOJCTBA
KOHKPETHOTO MPECTaBUTENS TIOJTMMEPOB;

- HaBBIKAMH, IMO3BOJISIONIMMHU OIICHUTh HIOAHCHl XUMHUYECKUX, CHIPhEBBIX, MaTepHAILHO-
TEXHUYECKUX M TEXHOJIOTUIECKUX 0COOEHHOCTEH MPOM3BOACTBA OTJCIHHO B3SATHIX MPEICTaBUTEICH
MOJIMMEPOB, PACCMATPUBACMBIX B paMKaX JTaHHOUN TUCIIHITIHHEIL.

3. Kparkoe comepxxanue QM CUMILIHHBI:



CpaBHHTEIBHBIA aHAU3 CIIOCOOOB TMOJYYEHUS TOJUMEPOB KaK IO IIEMHOMY, TaK M IO
CTYNEHYaTOMY MEXaHU3MaM.

HcxonHoe cbippe M XUMHUYECKHE PEaKLHUH, MPOTEKAoUMe B MPOIECCE MPOU3BOJICTBA
MOJIMMEPOB.

TexHomOruu TPOU3BOACTBA IMOJIUMEPOB, MOJYYAEMBIX MO pEaKUUsIM TMOIUMEPHU3ALUU U
MOJIMKOHICHCALIN Y.

O6opynoBaHue, UCIIOIB3YEMOE MPU MPOU3BOCTBE MOJUMEPOB, UX BBIJICICHUHN, OYUTKE U
MEPBUYHOM mepepaboTKe.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.

eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI IO Y4eOHOMY IJIaHy 9,0 324
KonrakTHas pa6ora (KP): 0,61 22
Jlexiuu (Jlek) 0,28 10
Jlaboparopusie paboTs (JIab) 0,33 12
[Mpaktuueckue 3ansatus (I13) - -
CamocrosiTesabHas padora (CP): 8,14 293
Buja xoHTpOJISI: IK3aMeH 0,25 9

O0bem
Buabl yueOHol padoThI B 3auernbix | B actpoHoM.

eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 9,0 243
KonTaktHas padora (KP): 0,61 16,5
Jlextuu (JIek) 0,28 7,5
JlaGopatopubie pabots (JI1ab) 0,33 9
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 8,14 219,75
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI

«TexHoJiorusi 1 000pyA0BaHNE NMPOIeCCOB MepepadoTku noumepon» (b1.B.13)

1. Heap AMCHMIVIMHBI: IPHOOpPETEHNHE 3HAHMKA M KOMIIETEHIMI B 00JacTu mepepaboTKu
NOJMMEPOB B M3JeNHs; (U3NYECKUX OCHOB IIPOLECCOB, IMPOUCXOMANIMX IpH TepepadoTke
MOJIMMEPOB, BIUSHHS YCIOBUH NepepabOTKU Ha CBOMCTBA M3MENHUNA, OCHOBHBIX TEXHOJIOIMYECKHX
CXEM M UCIOJIB3yeMOro 000py10BaHHUS.

2. B pesyabpTare H3y4eHHs JMCHHUILIMHBI 00y4aloLuiics 1O MporpamMme 0aKajgaBpuarTa
JOJIZKeH:

Obaadams CIENYIOMUMA KOMIETSHITHSIMHE:

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUsT Mpu pa3paboTke
TEXHOJIOTHYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO MPOBEPATH TEXHUUECKOE COCTOSIHHE, OPraHU30BbIBATh MPOPUIAKTHUECKHE
OCMOTpBI U TEKYIIUH PEMOHT 00OPYAOBaHHUSA, TOTOBUTH O0OPYAOBaHHWE K PEMOHTY U MPUHUMATH
obopynosanue u3 pemonTa (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M SKCIUTyaTalliy BHOBb BBOIMMOr0 obopynoBanus (ITK-8);

- CIOCOOHOCTBIO BBISIBIISITh U YCTPAHSTH OTKJIOHEHUS OT PEKUMOB PabOTHI TEXHOJIOTHIECKOTO
000pyI0BaHUs ¥ NMapaMeTPOB TexHomorundeckoro mnpouecca (IK-11).

3namu:

- TEXHOJIOTHYECKHE OCHOBBI OpraHM3allud COBPEMEHHBIX IHIPOIECCOB NepepaboTKu
MOJIUMEPOB;

- COBpEMEHHble TpeOOBaHHUS K amnmaparypHoMy O(OPMIIEHHIO OCHOBHBIX IIPOIIECCOB
nepepadoTKH MOJTUMEPOB;

- OCHOBHOE IIPHUMEHsIEMO€e 000PYA0BaHUE /IS TIOTYYEHUS U3 ITOJTMMEPOB FOTOBBIX U3ACTHH U
MTOKPBITUH.

Ymemns:

- BBIOMpaTh OOOpYyIOBaHWE JUISI KOHKPETHBIX TEXHOJIOTUYECKUX TIPOIECCOB C Y4ETOM
0COOEHHOCTEHN XUMUYECKUX U (PU3UKO-XUMHUYECKUX CBOWCTB MOJIMMEPHBIX MaTEPHAJIOB;

- OpraHu30BaTh YIPABICHHE TEXHOJOTMYECKUMHU MpPOIECCaMH IMepepadOTKH MOJIUMEPOB C
MaKCUMaJIbHOU CTETeHBIO A (DEKTUBHOCTH.

Braoemy:

- COBPEMEHHBIMH MIPEJICTABICHUSIMH O TIEPEIOBBIX TEXHOJIOTUSIX U 000PYAOBAHUH TIPOIIECCOB
MIPOM3BOJICTBA M3CINN U3 TOJUMEPHBIX MAaTEPHAIIOB.

3. Kparkoe comepxkanue 11 CHUNITHHBI

Monaynb 1. AHanu3 COBpEMEHHBIX TEXHOJIOTUYECKUX IMPOIECCOB MepepadOTKU MOIMMEPOB.
Knaccudukanmust MeTonoB mepepabOTKu TOJUMEpPOB. B3anMOCBsI3b MX CBOWCTB M Crocoba uX
nepepaboTKU. Peonorus pacriaBoB MOJINMEPOB. [Tnactuduxanus MOJINMEPOB
HU3KOMOJIEKYJISIPHBIMU ~ coeuHeHusIMU. Hanonmnenue mnonumepoB. JlecTpykuus (crapeHue) u
cTabunuzanus noauMepoB. OpUeHTaMOHHbIE MPOLIECCH B MOJIMMEpax.

Moayns 2. Meroas! iepepaboTKH MOJTUMEPOB | INIACTHYECKUX MAcC Ha UX OCHOBE.

- [IpeccoBanue.

- JIutbeBoe (TpaHC(epHOe) MPecCOBaHHE.

- JIuThe 1oy AaBJIEHUEM.

- Jluthe Ge3 naBieHMs.

- DKCTpY3Hu4.



- BanbluieBanue u KaJlaHAPOBAHUE.

- HepepaGOTKa MOJIMMCPOB M MIACTUYCCKHUX MACC B BBICOKO3JIACTHUYCCKOM COCTOSHHUMU.

HItamnoBanue. [lneBMO- 1 BakyyM(pOpMOBaHHE.
- [lepepaboTka MoJIMMEPOB U3 PACTBOPOB.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.

eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 7,0 252
KonrakTHas pa6ora (KP): 0,66 24
Jlexmn (Jlek) 0,33 12
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,33 12
CamocrosiTesabHas padora (CP): 6,09 219
Buja koHTpOJISI: IK3aMeH 0,25 9

O0bem
Buabl yueOHol padoThI B 3ayerneix | B actponoMm.

eMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 7,0 189
KonraktHas pa6ora (KP): 0,66 18
Jlextuu (JIek) 0,33 9
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,33 9
CamocrositesabHas padora (CP): 6,09 164,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«MatepuajioBeieHre B mpou3BoacTBe moaumepos» (b1.B.14)
1. Heab nucuunIuHbI:
- TpuoOpeTeHne CTYACHTAaMH 3HAHUM, HEOOXOIMMBIX MJIS CAMOCTOSATEIBHOTO DPELICHHUS
BOINPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepUANIOB OOOpPYNOBaHMUA TPOU3BOJICTB TOJIYYECHHUS U
nepepadoTKH MOJIMMEPOB, IPOU3BOJICTB JJAKOKPACOYHBIX MAaTEPHAJIOB;

- monydeHue wuHGOpManuu O QUINIECKOW CYIIHOCTH SBICHUH, MPOUCXOIANINX B
MaTepuanax, yCTaHOBIIEHUE 3aBUCUMOCTH MEXKy COCTABOM, CTPOCHHUEM M CBOMCTBAMU MATEPHAJIOB;

- U3yYCHHE TEOPHUH U TMPAKTUKU PA3IUYHBIX CIOCOOOB YIPOUYHEHUS MAaTepHaloB,
00ecreYnBarOIINX BRICOKYIO HAIKHOCTD U JOJITOBEYHOCTH JIETalIeH MaIlliH, MHCTPYMEHTA U IPYTUX
151691 (110707

- 03HaKOMJICHHE C OCHOBHBIMH I'pYIIIaMU METAJUIMUECKUX Y HEMETANINYECKUX MaTepHaloB,
UX CBOMCTBaMU M 00JIACTSAMU NIPUMEHEHUS.

2. B pe3yabTaTe U3yuyeHHUs AMCHUILIMHBI 00y4aloNIUiics Mo mporpaMme dakajaBpuara
JTOJIKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CHOCOOHOCTBHIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEUICHUS TMpH pa3padoTKe
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTHIO TMPOBOJUTH AaHAJIU3 CBIPhS, MAaTePUAIOB U TOTOBOM MPOAYKLHH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB ananu3a (ITK-10);

- TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHBIE M CEPTHU(PUKAMOHHBIC HCIBITAHUS MaTepHAalOB,
u3aenuil 1 TexHojoruueckux mporeccos (ITK-17);

- TOTOBHOCTBIO HCIIOJB30BaTh 3HAHHE CBOWCTB XMMHUYECKHUX JJIEMEHTOB, COCIMHEHUH U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHUs 3a1a4 npodeccnonanbHoi aestenproct ([1K-18).

3namo:

- KJIaCCU(UKAIIHUIO, CTPYKTYPY, COCTaB M CBOHCTBA MAaTEPUAJIOB;

- MapKUPOBKY MaTEpUAJIOB 110 POCCUICKUM CTaHapTaM;

- OCHOBHbBIE KOHCTPYKIIMOHHBIE U (YHKIHMOHAJIbHbIE MaTepHallbl, NPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTMH U XMMUYECKOM aIapaToCTPOCHUHU.

Ymems:

- paIMoHaJIbHO MOA0OpaTh KOHCTPYKIIMOHHBIA MaTepuasl JUisi XUMHUKO-TEXHOJIOTUYECKOTO
nporiecca (peakTopa, anmapara, MalliHbl) C Y4€TOM METOOB 3aIUTHI OT BO3MOXKHOTO BO3/ICHCTBUS
TEXHOJIOTHYECKOU CPEIbI.

Braoemy:

- METOJIaMH OTIpEICIICHUS] CBOMCTB MaTEPHAJIOB;

- JaHHBIMH IS TIPUHATHS KOHKPETHBIX TEXHHYECKUX pEUICHHH Tpu pa3padoTke
000pyI0BaHUS IPOU3BOJICTB MOJIYUYEHUS U NepepaboTKH MOJIMMEPOB, TPOU3BOACTB JTAKOKPACOYHBIX
MaTepUaoB.

3. KpaTkoe coaep:kanue Iy CHUNIHHBI:

MarepuanoBeieHue KaK HayKa: e, 3a]Ja41 ¥ 3HaYeHHe AUCIUILTUHBL. OO01me TpeOoBaHus,
NpeIbSBIsIEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHH HCITOJB30BaHHS WM DKCIUTyaTallHH.
Pa3Butne Hayku o marepuanax. Poib pycCKMX y4eHBIX B pa3BUTHU Hayku. JlocTikeHus B 00IacTu
CO3JIaHUS HOBBIX MAaTEPUAIOB, TEXHUKO-IKOHOMUYECKas 3 ()EKTUBHOCT X IPUMEHECHHUS. 3HAUYCHHE
MaTepHaJioB B Pa3BUTHH XUMHUKO-TEXHOJIOTUIECKUX MPOIIECCOB M 00ECIIEYeHUH UX 0€301TacCHOCTH.



DU3NKO-XUMHUYECKUE OCHOBBI MAaTEPHUATIOBEICHUS
OCHOBHBIE MOHATHUS O CTPOEHHUH, CTPYKTYPE U CBOICTBaX MaTepuanoB. MeToasl U3yuyeHus
CTPYKTYpBI U CBOMCTB MaTepHaJIOB.

Crpoenne marepuanoB. OCHOBHBIE THITBI KPHUCTALIMYECKUX pemeTok. Kiaccudukanms
KPHUCTAJIJIOB IO TUIIAM CBA3U. AHU30TPONMS CBOMCTB KpUCTaIOB. CTPOEHHE pealbHbIX KPUCTAIIIIOB.
JleexThl peabHBIX KPUCTAIUIOB M UX BIMSHHUE Ha CBOMCTBA METAJNIOB U CIUIABOB.

CgoiictBa marepuainoB. [lokazarenu cBoiictB. Knmaccudukanusi cBoiicTB. MexaHHYecKue,
¢u3nyeckue, XHMMHUYECKHE, OSKCIUTyaTallMOHHbIE U TEXHOJOIMYECKHE CBOMCTBA MAaTepHasoB.
[ToxazaTenu MEXaHUYECKUX CBOMCTB, OIIPEIEIISIEMbIE IIPH CTATUYECKUX UCTIBITAHUAX HA PACTSHDKCHHE
U m3rub. MeToapl ompeseneHusi TBEPIOCTH MarepuaioB. llokasarenn MeXaHWYeCKHX CBOMCTB,
olnpezesieMble IPU IUHAMUYECKUX U HUKINYECKUX UCIIBITAHUSAX.

OcHOBBI TEOpUM CIUIABOB. J[MarpaMMbl COCTOSIHMS CIUIaBOB. TE€pMUHBI U ONPEICIICHUS.
Junarpammsl — «cocTaB-CBOWCTBO». Da30BbIil COCTAaB CIUIABOB. 3aBUCHMOCTb MEXAY CBOMCTBAMHU
CILJIAaBOB M TUIIOM nuarpammbl coctosiaus. [Ipasmino H.C. KypHakoga.

Kene3o u crmiaBel Ha ero ocHoBe. CTanu U 4yryHbl. CTPYKTYpBI CIUIABOB KEJI€30-YIIIEPO/I.
JluarpaMmbl COCTOSIHMSL Ke€NIe30-IIeMEeHTUT. KOMIOHEeHTHI, (a3bl U CTPYKTYpHBIE COCTABISIOLIME
cTajieil u OenbIX YyTyHOB.

KoHCTpyKLIMOHHBIE, MHCTPYMEHTAJIbHBIE METANIMYECKUE MaTepuaabl M MaTepuaibl C
0cOOBIMU CBOWCTBAaMH, UX CBOMCTBA, 00J1aCTh MPUMEHEHHUS, MAPKUPOBKA.

Teopus u mpakTHKa TEPMUYECKON M XMMHUKO-TEPMHUYECKONH 00paOOTKN METAJJIOB U CIJIABOB.

[{BeTHBIE METaIIIBI U CIUIABBI HA UX OCHOBE. I 10pOIIKOBBIE METAININYECKUE MATEPHAIIBI.

OcCHOBBI KOpPpPO3UN METAIUIOB. I [pHHINIIBEI B METOIBI 3AIUTEI OT KOPPO3HH.

Koppo3ust MeTalsIoB B yCIOBUSAX TEXHOJOTUYECKUX CPEXl XMMUUYECKHUX IPOU3BOJACTB.

MeTobl 3alUTH MAlIMH U allapaTOB IPOU3BOJICTB MOJIYYEHHSI U IIepepabOTKH MOJIMMEPOB,
IIPOU3BOJICTB JIAKOKPACOYHBIX MaTCPUAIOB.

Hemeramueckue maTepuanbl

Marepuansl Ha OCHOBE BBICOKOMOJEKYJSpPHBIX coequHeHuid. CTpoeHune u CBOHCTBa
oJuMepoB. TepMOpeakTUBHBIE U TEPMOILIACTHYHBIE TONMMeEphl. CTpOEHHE U CBOICTBA I1acTMacc.
OcCHOBHBIE DPA3HOBUJHOCTH IPOMBIIUIEHHBIX IIOJMMEPOB U IIIacTMacc. | 'a30HaIoOJIHEHHBIE
IJIACTMACCHI.

OC00EHHOCTH CTPOEHHUS, CBOMCTBA PE3MHOBBIX MaTepUaioB. Pe3uHbI 00Iero Ha3HAYCHUS,
CriellMaibHbIE PE3UHBI U 00IaCTH UX PUMEHEHUS.

Jlakokpacounsie matepuansl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, nmaku, TpyHTOBKA,
LINATICBKA.

Cunukatneie Matepuainsl. ['padur. Acbect. CBoiicTBa 1 006JaCTH TPUMEHEHHS.

Komnosunmonnsie wmarepuansl  (KM). OOmass xapakTepuCTHKa KOMIIO3ULIMOHHBIX
MmaTtepuanoB. KoMmo3nnmoHHble MaTepuaiabl Ha METAJIIMYECKOM M HEMETaJNIM4ECKOW OCHOBE.
ApMHUpOBaHHBIE TOJIMMEPHBIE MaTepuabl. [IOHATHS 0 HAHOTEXHOJIOTUSAX, HAHOMAaTEpUaax.

DKOHOMHYECKH 000CHOBAaHHBIN BHIOOP MaTepHaIOB.

BbIOOp KOHCTPYKLMOHHBIX MAaTepHaliOB IPOU3BOACTB IOJYyYEHHs U MepepaboTKH
IIOJIMMEPOB, IPOU3BOJICTB JIJAKOKPACOYHBIX MATEPHUAJIOB. DKOJIOIMYECKAE H DKOHOMUYECKHE aCIIEKThI
MaTEPUATIOBEICHUS U 3aIUTH MATEPUAIIOB OT KOPPO3HUH.



4. O0beM y4eOHOM TUCHMIIUHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 0,33 12
Jlextuu (Jlek) 0,22 8
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrosiTesabHas padora (CP): 2,56 92
Buja xonTpoJisi: 3auer 0,11 4
O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4e0HOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 0,33 9
Jlexiuu (JIek) 0,22 6
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 2,56 69
Bua KOHTpoOJISA: 3a4eT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«MopeJMpoBaHHE XMMHKO-TEXHOJOTHYeCKHX MPOLEecCOB B TEXHOJIOTHHU U NepepadoTke
nosmmepos» (b1.B.15)

1. Hear AMCUMIUIMHBI: TIOJIy4€HUE CTyJCHTaMH-OakanaBpaMyd 3HAaHUW B 001acTH
KOMITBIOTEPHOTO  MOJEIIMPOBAHUS  XUMHKO-TEXHOJOTHYECKUX TIPOLECCOB € MNPUMEHEHHEM
COBPEMEHHBIX CHCTEM KOMITbIOTepHOW Maremaruku, B dacTHocth MATLAB u VBA, a Takxke
npuoOpeTeHne WMU TPAKTUYECKUX HABBIKOB pa3pabOTKHU JAHHBIX KOMIIBIOTEPHBIX MOJEEH ¢
OJIHOBPEMEHHBIM pEICHHEM 3a/1ad CTPYKTYPHOU U apaMeTpUyecKoil HIeHTU(UKALINH.

2. B pe3yJibTaTe 0CBOEHUS AUCHUILIMHBI CTYIEHT /10JI7KeH::

Obaaoamse CIENYIOMUMA KOMIETCHITHSIMHE:

- BIIAJICHHEM OCHOBHBIMHU METOJIaMH, CIIOCO0aMU W CPEICTBAMHU TONy4YEHUS, XpPaHCHUS,
nepepadOTKH MH(POPMALMU, HABBIKAMHU DPA0OTHI C KOMIBIOTEPOM KaK CpPEICTBOM YIPaBJICHHUS
undpopmanueii (OITK-5);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE U YHCIEHHBIE METO/Ibl PELICHHS MOCTaBIEHHBIX
3aJa4, HCIOJb30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTHH, MPOBOAUTH 00pabOTKY
nH(pOpPMaLIMU C UCIIOJIb30BAHUEM IPUKIATHBIX MPOTPAMMHBIX CpPeACTB chepbl TpodhecCHOHATBHOM
JeSITeIbHOCTH, HUCIOJIb30BaTh CETEBble KOMIIBIOTEPHBIE TEXHOJOTMHM M 0a3bl JaHHBIX B CBOEH
npodecCHOHANBLHOW 00JacTH, TaKeThl MPHUKIATHBIX MPOTPAMM JUISl pacueTa TEeXHOJOTHYECKUX
napameTpoB obopynoBanus (I1K-2);

- CIIOCOOHOCTBIO HAJIAXXUBATh, HACTPAWBATh M OCYIIECTBISATH MPOBEPKY 00OpyAOBaHUS U
nporpammHbIX cpeacts (I1K-6).

3namo:

- METOIbl TIOCTPOEHHUS SMIHMPUUECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) W  (PU3UKO-
XUMHUYECKHX (TEOpEeTHUYECKHX) Mojelel XMMHUKO-TEXHOJOTMUYECKUX MPOLECCOB;  METOJIbI
UACHTU(PUKAIIMM  MaTeMaTHYECKMX OMHCAHMM TEXHOJOTMYEeCKMX IPOIECCOB Ha OCHOBE
9KCIIEPUMEHTANBHBIX JAHHBIX; METOJbl ONTHMHU3ALNUNA XUMHKO-TEXHOJIOTMYECKUX IPOIECCOB C
MPUMEHEHUEM YMITUPUYCCKUX U/ UITU PU3NKO-XUMUYECKUX MOEIICH.

Ymemy:

- TPUMEHSATH W3BECTHBICE METOJBI BBIYUCIUTEILHON MATEMAaTHMKU W MaTeMaTHYeCKON
CTAaTHCTUKH JUIS PELICHUS KOHKPETHBIX 3a/ad pacueTa, MOJCIHPOBAHUS, WUACHTH(PUKAIUU U
ONTUMM3AIMKU TPU HCCIEIOBAaHUM, MPOEKTUPOBAHMM W YIPABJICHUHU MPOLECCAMH XUMHYECKOU
TEXHOJIOTHH, a TAaKKE€ YMETh MCIOJIb30BaTh B CBOEH MPAKTUYECKON JEATEIBHOCTH ISl JOCTHXKEHUS
9THUX LieJIeH U3BECTHBIE MAKEThl MPUKIATHBIX POTPaMM.

Braoemy:

- METOJaMH MaTeMAaTUYECKOW CTATUCTHKU NS OOpabOTKH pe3ylbTaTOB AaKTHBHBIX H
MACCUBHBIX IKCIIEPUMEHTOB, & TAK)KE METOJIaMU BBIYUCIUTEILHON MaTeMaTUKU I Pa3pabOTKH U
peayM3an Ha KOMITIBIOTEpaxX alrOPUTMOB MOJECIUPOBAHMS, WACHTU(UKAIMA ¥ ONTHUMH3AINH
XHUMHKO-TEXHOJIOTHYECKHX MPOLIECCOB.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

3.1. OcHOBHbIE MNPUHUUIBI KOMIBIOTEPHOI'O MOJEIMPOBAHUS XUMHUKO-TEXHOJOTHYECKHX
nporeccoB (XTII). Maremarndeckue SMIUPUYECKUE W MaTEeMaTHYECKUE (PUBHKO-XUMHUECKHE
MOJIEIM U  KOMIIBIOTEPHOE  MOJeNupoBaHue. JleTepMUHUPOBAHHBIE U  BEPOSITHOCTHBIC
MaTeMaruueckue monenu. [IpumMeHeHre MeTOMOJIOTHH CHCTEMHOTO aHaiu3a s PelieHus 3aaad
MonenupoBaHus. IIpuMeHeHHe TpUHIMIA  «JIEPHOTO  SIIMKa» TPU  MaTeMaTHYeCKOM
MOJICTTMPOBAHUHU. ABTOMATH3UPOBAHHBIE CUCTEMBI MpUKIaAHON wuH(popmaruku. Mepapxuueckas
CTPYKTypa XHUMHYECKHX TPOU3BOJACTB M UX MaTeMaruueckux Moaeneil. [Ipumenenue



KOMIIBIOTEPHBIX MOJEICH XMMHUYECKHX MTPOLECCOB I aHAJIN3a, ONTUMU3ALUN U CUHTE3a XMMHUKO-
TEXHOJOTMYECKUX cUcTeM. OCHOBHBIE IPUEMBI MATEMATHUECKOTO MOJEIMPOBAHUS: IMIIMPUIECKUI,
CTPYKTYpHBIH ((pu3uko-xuMudeckuil) ¥ KOMOMHHUPOBaHHBIM (Teopernyeckuii). Iloctpoenue
CTaTUYECKUX WM JUHAMUYECKUX Monenei. Pemenue npsmbix 3anad. [IpOEKTHBIM M ITOBEPOYHBIM
(o1leHOUHBI) pacyer mporeccoB. Pemenne oOpaTHbIX 3amad. [lapamerpuueckas M CTPYKTypHas
UACHTUQUKAMS MaTeMaTHYeCKHMX MOJENeH. YCTaHOBIIEHHE aJIeKBaTHOCTH MaTeMaTHYECKUX
Mmozenei. CtpaTerus NpOBEINCHMS PACUETHBIX MCCIEAOBAHUN M KOMIIBIOTEPHOTO MOZCIUPOBAHHUS
pEeaJIbHBIX NIPOLIECCOB.
3.2 IlocTpoeHne SMOUPUYECKUX MOJICIICH:

o @opMynMpOBKa 331a41 AIIPOKCUMALIMH TaHHBIX JJI OTIMCAHUS SKCIIEPUMEHTAIBHBIX
3aBUCUMOCTEH UM TOJYYEHHS OSMIMPUUYECKUX MOJeNied TmpoueccoB. Buasl  KkpuTepuen
anmnpokcuManuu. Kpurepuii MeTo1a HAMMEHBIINX KBAIpaToOB. Pemenue 3a1aun annpokcuManuu Juist
HENIMHEHHBIX W JIMHEMHBIX N0 mapameTpam Mozenei. Marpuunas ¢GopMynHpoBKa 3alauu
annpoKCHMalUU. AHQINTUYECKUI M aJrOPUTMMUYECKUM MOAXOAbI Il pELIEHUs 3ajadu
annpoOKCUMALlMU AJIs TMHENWHBIX U JINHEAPU30BaHHbBIX MOJENIEH METOJOM HaUMEHBIIINX KBAaPATOB,;

o 3aKOH HOPMAaJbHOTO pAaCHpEAeNICeHHUs] Uil BEKTOPHBIX CIIYYalHBIX BEJIWYHMHBI M
ONpEACICHNE MX YNCIOBBIX XapaKTEPUCTHK. MaTeMaTHUecKoe OXHUAAHWE U JUCHepcus s
BEKTOPHBIX CIIy4alHBbIX BeIWYMH. JIMCIEPCHOHHBIN M KOPpPEIALUMOHHBIM aHanu3. I[loHsarus
JUCIIEPCUN BOCIIPOM3BOAMMOCTH U aJIEKBaTHOCTH, a TAKXKE OCTATOYHOU Aucnepcuu. OnpenencHue
BBIOOPOYHBIX KOI(D(HUIIMEHTOB KOPPEISAMM U KOIPPUIMEHTA MHOXECTBEHHOH KOPPEISIHH.
CTaTucTU4ecKHii MOAX0/ K ONPEIEICHNIO OMHNOOK U MOTPEIIHOCTEN B AKCIIEPUMEHTAIbHBIX TOUYKaX
W3MEPEHHI;

o PErPECCUOHHBIII M KOPPEJSIIMOHHBIM aHaNIM3 Ul MOCTPOEHUS 3MIHMPHUYECKHUX
Mojieel Ha OCHOBE JIaHHBIX MACCUBHOrO 3KcrnepuMenTa. [loHsaTus GyHKIMM OTKIMKA U (PaKTOPOB.
OCHOBHBIE JIONYIIEHUSI PErPECCHOHHOIO M KOPPEISIUOHHOIO aHanu3a. Kpurepuum npoBepkH
OJIHOPOJIHOCTH Jucriepcuii. BpiOOp BuIa ypaBHEHUH perpeccud, a TakKe OIpec/ICHHE
K03 (UIIMEHTOB PErPEeCcCUU U UX 3HAUMMOCTH C UCTOJb30BaHueM kputepus CteionenTa. [porenypa
UCKIIIOYEHHS] ~ HE3HAUMMbIX  KodpduimeHntoB  perpeccun.  OmpeneneHue  aJeKBaTHOCTH
PErpecCUOHHBIX MOJIEIEHN C MOMOLIBI0 kpuTepus duiiepa,

o OCHOBHBbIE TIOJIO)KEHUSI TEOpUU IUIAaHUpOBaHUs dkcrnepuMeHToB (I):  momHbII
daktopubIil 3xcniepumeHT ([IDD) nu 06paboTka ero pe3ynbpratoB. ONTUMAIBHBIE CBONCTBA MATPHIIBI
IUIAaHUPOBaHUSI M CBOMCTBO oOpTOoroHanbHocTH. Ompenenenue Ko3(p@uIUEeHTOB Mojened, Hux
3HaYMMOCTH U IPOBEPKA a/IEKBaTHOCTH ypaBHEHHUs perpeccuil. CBOWCTBO poTaTabenbHOCTH IMOJIHOTO
(aKTOPHOTO SKCIIEPUMEHTA;

o OCHOBHBIE TTOJIOKEHHUS TEOPHH TTaHHpoBaHUs dKcriepuMeHnToB (II): oproronanbHbIH
HeHTpanbHbld KoMro3uimonHbi Tian (OLIKII) skciepumeHTOB B 00paboTKa ero pe3yabTaToB.
ObecnieueHre OPTOrOHAJLHOCTH MATPHUIIBl TUIAHUPOBAHUS M OIpENEIEHUEe BEJIWYMHBI 3BE3JIHOTO
wieva. Onpeznenenne K03)GUIUESHTOB MOENH, UX 3HAYMMOCTH U OLICHKA aJIeKBaTHOCTH YpaBHEHUS
perpeccun. PacueTHoe BbIUNCIEHHE KOOPAUHAT TOUKH ONTUMYMa (3KCTpEMyMa);

o ONTUMM3ALMS IKCIIEPUMEHTAIbHBIX HCCIIEI0BaHUI ¢ MpUMEHEHHEM MeToaa bokca-
Bunbcona. OcHOBHBIE MOAXOAbI K ONTHUMHU3ALMM  OKCIEPUMEHTAIBHBIX  HCCIIEIOBaHMIA.
DKcIepUMEHTAbHO-CTATUCTHYECKHI MeTo 1. CTpaTerus IBUKEHUS K ONTUMYMY LIeJIeBON (yHKINUN
(pyHKUMM OTKJIMKA) TpaJueHTHBIM MeToAO0M. KpurTepuu IOCTHKEHUS «IOYTH CTallMOHApHON
00J1aCTH» ¥ METO/IbI YTOUHEHHSI MTOJIOKEHHS ONTUMAIBHOM TOUKU B (PaKTOPHOM MPOCTPAHCTBE.



3.3. ITocTpoenne HU3NKO-XUMHUECKUX MOJIEIEH:

o JTambl MaTeMaTU4YecKoro MojaeiaupoBaHus. PopMynupoBKa THIOTE3, MOCTPOEHUE
MaTEeMATHYECKOTO OMHCAHUS, pa3paboTKa MOAETUPYIONIET0 aJIrOPUTMa, MPOBEPKA aJCKBATHOCTU
MOJETM W UICHTH(PUKAIUS HX T[apaMeTpoB, pacUYECTHHIC UCCICIOBAHUS (BBIYUCIUTEIHHBIN
IKCIEPUMEHT);

o COCTAaBJICHME CHUCTEM YpPaBHEHHMII MaTeMaTUYeCKOro OIHMCAHUsl MPOIECCOB U
paszpaboTka (BbIOOp) anrOpuTMOB WX pelieHHs. BIIOYHBI TPUHIUI MOCTPOCHUS CTPYKTYPHBIX
MaTeMatuueckux mojeneir. OOoOIIeHHOe OMHMCaHWe [BMKEHHUS TOTOKOB (a3 B ammapaTax ¢
MOMOIIbIO THAPOJAMHAMUYECKUX MOJIENEH, YUUTHIBAIOIIUX COCPEIOTOUCHHBIE U paclpe/leiICHHbIC
VCTOYHUKHU BEIIECTBA M SHEPTuU (TEIuioThl). JIokalbHbIe HHTEHCUBHOCTH UCTOYHUKOB BELIECTBA U
TEIUIOTHl B IIOTOKAX, COOTBETCTBYIOLUE PA3IMUYHBIM (PU3UKO-XUMUYECKUX MporieccaMm. OCHOBHBIE
TUIIBI YpaBHEHUN MaTeMaTH4YE€CKOIO OMHUCAHUS XUMUKO-TEXHOJIOTUYECKUX MPOILECCOB — KOHEYHEIE,
00bIKHOBeHHBIE MU depennranpabie U AuddepeHInaTbHbIe YPaBHEHHS B YaCTHBIX TIPOU3BOIHBIX;

o MaTeMaTUYeCKOe MOJEIUPOBAHUE CTAI[MOHAPHBIX M JUHAMHYECKHX PEXHUMOB
TUIPABIMYECKHUX IPOILIECCOB B TPYOOINPOBOAHBIX CHUCTEMAaX, II00aJbHBIE U JIEKOMITO3UI[MOHHBIE
METO/Ibl PEILICHUS CUCTEM HEIMHEWHBIX YpaBHEHUH, a TAKXKe SIBHbIE M HEABHBIE METO/bl YHCICHHOTO
pelieHuss CUCTeM OOBIKHOBEHHBIX muddepeHImansubix ypaBHeHU. CocTaBiieHHE YpaBHEHUI
MaTEeMaTHYECKOTO OmucaHus mnpoiecca. [loctpoeHne MHPOPMAITMOHHBIX MaTPHI] MATEMaTHYECKUX
MoJIelIei JUIsi BRIOOpa OOIIero aJropuTMa pelieHHs] — MOJICIUPYIONIEro anroputMa. Peanm3zanus
QITOPUTMOB PEIICHUS] HEJTMHEHHBIX M OOBIKHOBEHHBIX U PEepeHIInaNbHBIX ypaBHEeHU. Oncanme
cranuoHapHblx pexuMoB XTII ¢ nmpuMeHeHMEM CHCTEM JIMHEHMHBIX M HEJIWHEHHBIX ypaBHECHM.
Nrtepanmonneie anroputMbl penieHus. [IpuMeHeHne MeTomoB NpocThiX utepanui u HproTtoHa-
Padgcona ansa momydenust pewmeHus. IIpobiema  cxomumMocTu — mpoliecca  pelIeHHs.
JIeKOMIIO3UITMOHHBIA METOJ| PEIICHUS CIOKHBIX CUCTEM KOHEYHBIX ypaBHEeHMU. [locTpoeHune uH-
dbopManMOHHON MAaTpHIlBl IJs BBIOOpA ONTHMAJIBHOTO ajroputMa peuieHus 3anauu. llonsarue
KECTKOCTU CUCTeM U epeHITNATBHBIX YPaBHEHUN U KPUTEPHH KECTKOCTU. SIBHBIE (OBICTpHIC) U
HesiBHbIE (MEIJICHHBIC) METOJbl pemieHus. Meroasl mepBoro (meron Dilepa), BTOporo (
MOIU(UIMPOBAHHBIE METONBI Jitnepa) u yerBeproro nopsaka ( meron Pynre-Kyrra). Ouenka
TOYHOCTH METOZIOB — OMIMOOK yceueHus. IlepexonHble OMMOKM M OMIMOKHA OKPYIJICHHS TpU
YUCJICHHOM WHTErpupoBaHuu U depeHImanbHbeIX ypaBHeHn. CriocoObl 00ecTieueHns CXOIUMOCTH
pemieHus 3aaayd. [IpuMeHeHHME HESBHBIX METOJOB JJS  PELIEHUS JKECTKHUX CHUCTEM
muddepeHIMaNbHBIX ypaBHeHUH. OmnpeneneHus mara HHTEeTpUPOBaHUS UTEPALIMOHHBIM METOJIOM.
MetonoB Kpanka-HukonbcoHa (METO Tparemwii);

o MaTeMaTUYeCKOe  MOJENMPOBAHHWE  CTALMOHAPHBIX  PEXUMOB  IPOLIECCOB
TeIUIonepelay B IMJIACTUHYATHIX U 3MEEBUKOBBIX TEIJIOOOMEHHHMKaX. MaTreMaTndeckoe OnmMcaHue
IIPOLIECCOB C MPUMEHEHUEM MOJIeNIel HAeanbHOTr0 CMENIeHHs U BhITeCHEeHUs. BpiOop u rpaduueckoe
MPEJICTAaBICHUE aJIrOPUTMOB peuieHus. [IpuMeHeHue CTaHJapTHBIX METOJIOB BBIYUCIUTEIHLHOU
MaTEeMaTUKU JJI1 pEeHIeHUs 3a/1ay;

o MaTeMaTHYeCKOe  MOJENMPOBAHHWE  CTALMOHAPHBIX  PEXUMOB  IPOLIECCOB
TEIUIoNepe1ayy B MIPSIMOTOUYHBIX U IPOTUBOTOUYHBIX TPYOUATHIX TEIIIOOOMEHHUKOB, PELICHUE 3a/1a4H
Komm u kxpaeBoil 3amaud TpU WHTETPHUPOBAHUHM CHUCTEM OOBIKHOBEHHBIX auDepeHIInanbHbIX
ypaBHEHUN. MaremMaTH4ecKoe OIHCaHUuE IMPOLECCOB C IPUMEHEHHEM MOJENEH HUIAEATIbHOIO
BbITecHeHUs. Pemenue 3agaun Ko u kpaeBoit 3agaun. [Ipencrapnenue anropuTMOB BBIYUCICHHI
B BUJIE HHPOPMAIIIOHHOW MaTPHIIBI CUCTEMbI YpaBHEHUI MaTeMaTHIECKOTO OMTUCAHUS U OJIOK-CXEeM
pacuetoB. Marematnyeckoe onucanue XTIl ¢ mnpuMEeHEHHMEM CHCTEM OOBIKHOBEHHBIX



nuddepeHMaIbHBIX  ypaBHeHUH. OmnucaHue OO0BEKTOB C pacHpelesieHHBIMH B IPOCTPAHCTBE
napamerpamu. PoOpMyIHMpOBKAa HaydalbHBIX W KPAaeBbIX YCJIOBMM 3ajad peuieHus. YucCaeHHBIN
anroput™ l-ro nopsiaka A pemenus 3aaaun Komm. Meron «pucTpenku» Ui pelieHusl KpacBou
3a]a4u;

o MaTeMaTUYeCKOe MOJETMPOBAHNE CTAIMOHAPHBIX PEKUMOB MPOILIECCOB B PEaKTOpax
¢ Mewankod. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKAHUS NPOU3BOJIBHBIX
CJIO’KHBIX XMMHUECKUX PEaKIUi B )KUIKOM (haze JIsi MHOTOKOMIIOHEHTHBIX cucteM. OnpeneneHue
KJIFOUEBBIX KOMIIOHEHTOB CJIOXHBIX XMMHUYECKMX PEAKIMM C MPUMEHEHHUEM METOJOB JIMHEHHOU
anreOpsl - PAHTOB MAaTpPHI] CTEXHMOMETPUYECKHX KOIP(PUIIMEHTOB pEakiuu. MaremaTudeckoe
OIKMCAaHNE PEaKTOPHOIO Ipoliecca ¢ pyOaKoil sl MPOU3BOJIBHON CXEMBbI MPOTEKAHUSI XUMUYECKON
peakuuu. BpiGop anropuTMoB pemieHHs 3aladd ¢ MpUMEHEHHEM HH()OPMALMOHHOW MaTpUIIbI
CUCTEMBbl YpaBHEHHII MaTeMaTHYeCKOrO OIMCAaHUS M IMPEICTaBICHHsS alrOpuTMa pEHICHUs C
MOMOIIBIO OJIOK-CXEMBI pacyeTa mpolecca;

o MaTeMaTHYeCKOe MOJEIMPOBAHUE HECTAIMOHAPHBIX PEXKUMOB IPOLIECCOB B
peakTopax ¢ MelaJkoil. MaremaTuyeckas MOCTAaHOBKA 3aJadyd Il PEAKIHUH C IMPOU3BOJIBHON
CTEXHOMETpUUECKON cxeMo. @opmynnupoBka 3aaaur Komm — 3aa4yu ¢ Ha4adbHBIMU YCIOBHSIMU.
PasHoCcTHOe mpencTaBieHHE CHUCTEMBl OOBIKHOBEHHBIX UG (EpEeHINATbHBIX  YpaBHEHUI.
[Moctpoenne WHPOPMALMOHHOM MaTpHUIBl JUIs BbIOOpa anropuTMa pemeHus. [ 'paduueckoe
IpEeCTaBICHUE aITOPUTMA PEIICHUS B BUJIE OJIOK-CXEMBI pacyera;

o MaTeMaTHUYeCKOe MOJIETUPOBAHUE CTAIIMOHAPHBIX PEXKUMOB B TPYOUaTBIX peaKTopax
C NMPSAMOTOYHBIM M IIPOTUBOTOYHBIM JIBM)KEHUEM TEIJIOHOCUTENEH. MaTemaTuueckas IOCTaHOBKA
3a/a4M JUIsl PEaKIMU ¢ KOHKPETHON cTexruoMeTpuueckoil cxemon. @opmynuposka 3agaun Komm —
3a/1a4M ¢ HauyaJIbHBIMU YCIOBHUSIMM U KPaeBOM 3a7jauul — 3a7jauu C KpaeBbIMU yclIoBUsIMU. PasHOCTHOE
MPE/ACTABIICHHE CHUCTEM OOBIKHOBEHHBIX muddepeHnnanbHplx  ypaBHeHui. [locTtpoenme
MH(OPMALIMOHHBIX MATPHI] ISl BbIOOpa alropuTMOB pelmieHus. ['paduueckoe mnpeacTaBieHUE
QITOPUTMOB PELICHUS B BUJIE OJIOK-CXEMBI pacyuera;

o MaTEMaTUYECKOE MOJCIMPOBAHUE HECTALIMOHAPHBIX pPEXUMOB IPOLIECCOB B
TpyOuUaThIX peakTopaX M YHUCJICHHBIE AaITOPUTMbl JUCKPETH3AMM [UISl PEUICHUS CHCTEM
muddepeHIMaTbHBIX YPaBHEHUN ¢ YaCTHBIMU ITPOU3BOIHBIMU. MaTeMaTHuecKas IOCTaHOBKA 3a1auH
JUJIS1 PEaKIMU C KOHKPETHOM CTEXMOMETPHUUECKOM cxeMor. POopMyIMpoBKa HAYaIbHBIX U TPAHUYHBIX
ycnoBuil.  JluddepeHunanbHble ypaBHEHHS B YAaCTHBIX TMPOM3BOAHBIX - OBJUIMIITUYECKOTO,
napaboIMYEeCcKOro U TUIIEPOOTHMUECKOTO THIIOB. ANTOPUTMBI PELICHUS YPaBHEHUH apaboInyecKoro
tuna. MaremaTudeckass MOJEIb XUMUYECKOTO IMPEBPALICHUS B M30TEPMUUYECKUX YCIOBUAX IS
HECTAIMOHAPHOTO Mpoliecca B TPyOUaThIX ammaparax ¢ y4eToM MPOAOJIBHOTO NepeMEIIUBaHMs U C
IpPUMEHEHHEM OJJHOIapaMeTpUUecKo Tu(Py3nOHHON MOIEIH Il ONTUCAHUS THAPOANHAMHYECKON
00CTaHOBKH B PEAKIIMIOHHOM MOTOKE. AJITOPUTMBI PELLICHUS B BUJIE CUCTEM HEIMHEWHBIX YPaBHEHUIH,
a TaKke OOBIKHOBEHHBIX AU(PepeHInanbHbIX YPaBHEHHUH IEPBOTO U BTOPOTO MOPSAKOB;

o MaTEMaTHYECKOE MOJIETMPOBAHUE CTALIMOHAPHBIX PEKUMOB IPOLIECCOB HETIPEPHIBHOM
MHOTOKOMIIOHEHTHOM pekTudukamuun u abcopbumu. MaremaTHueckoe OMNHMCaHuE Mpolecca
MHOTOKOMITOHEHTHON pPEKTU(HKAIMM B TapelibuaToll KOJOHHE. MonenupoBanue ¢Ha3oBOro
paBHOBECHS U Tpoliecca Maccolepefadyd Ha TapenkaX B MHOTOKOMIIOHEHTHBIX CHCTeMaxX. Y4eT
TEIUIOBBIX OaJlaHCOB Ha TapesKkax MpU MOJEIMPOBAHUH Mpoliecca B PEeKTU(PUKALNOHHON KOJOHHE.
JIeKOMMO3UIIMOHHBIA aNTOPUTM pacyera IMpolecca peKTU(UKAIMM B KOJOHHOM armapare.
MareMaTHueCcKO€e OIMCaHHe Mpoliecca MHOTOKOMIIOHEHTHOM abcopOuuu B HacagoyHON KOJOHHE.
MonenupoBaHue Mpolecca MHOrOKOMIIOHEHTHON Maccolepeaayu B CEKIMIX HACaJOUHOM KOJIOHHBI.



ANTOPUTM pelIeHus KPaeBOHM 3aJadud JJIsi MOJSIMPOBAHMS Iporecca adCcopOIMy B HACaI0YHON
KOJIOHHE.
3.4. OCHOBBI ONITUMHU3AIUHA XUMUKO-TEXHOJIOTHUYECKUX MTPOIIECCOB:

o peluieHue 3aJad  ONTUMH3ALUU C TEPMOAUHAMUYECKUMH, TEXHOJOTUYECKUMH,
HKOHOMUYECKUMH, TEXHUKO-DPKOHOMHYECKUMHU M SKOJOTMUECKHUMHU KPUTEPUSIMH ONTHUMAIBLHOCTH.
Ontumanblble  pecypcocoOeperatonme XTI BwiGbop kpuTepueB oONTHMaIBHOCTH (II€TIEBBIX
byakmii). @opMyIHMpoBKa MHOTOKPUTEPHAIIBHON 3a1adu onTuMu3anui. OCOOEHHOCTH pelIeHUs
ONTUMU3ALMOHHBIX 3a7a4 XTIl npu Hanu4YMM HECKOJIIBKUX KPUTEPUEB ONTUMAIBHOCTH, OBPAXKHOM
XapakTepe 1eyieBoi (PyHKIMU U HAIMYWUK OTpaHudYeHu# 1-ro u 2-T0 poja;

o QITOPUTMBl OJHOMEPHOW M MHOTIOMEPHOM ONTHMH3aLUU. MeToabl CKaHUPOBAaHUA,
JIOKAJIM3allui 3KCTpEeMyMa, 30JI0TOro cedeHuss u yucen PuOoHayn B ciaydae OJHOMEPHOM
onTUMHU3alMK. MeToasl MHOTOMEPHOM ONTHUMHU3AIMU HYJIEBOTO, IEPBOTO W BTOPOrO MOPSIKOB.
CUMIUIEKCHBIE, CIIy4yallHble W TPAJAMEHTHBIE METOAbl MHOTOMEpPHOM ONTHUMH3aLMHU. MeTon
mrpadHbIX GYyHKINH.

3.5. 3aknroyeHue:

o IIPUMEHEHHUE KOMIBIOTEpHbIX Mozened XTIl mpu IpoeKTUPOBAHMM XUMHUYECKHUX
npou3BojacTB — B CAIIP. 3amaum cucrem aBromaruszupoBanHoro mnpoektupoBanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIIBIOTEPHOTO TMpOeKTUpoBaHus. MHpopMannoHHOE W MaTeMaTH4YecKoe
obecrieuenne CAIIP. ABTOMaTH3MPOBAaHHOE MPOEKTHPOBAHHE C MPUMEHEHHEM KOMITBIOTEPHBIX
mogenen XTII;

o IIPUMEHEHNE KOMIIbIOTEepHBIX Moxened XTIl mpu ynpaBiaeHUM TEXHOJIOTHMYECKUMH
nponeccamu — B ACYTII. Komnsiorepaoe moaenupoanue XTIl B pexumMe peaibHOTO BPEMEHH.
Cucrembl npssMoro uppoBoro (KOMMbIOTEPHOTO) YIPAaBICHUS TEXHOJOTUYECKUMHU IPOIECCAMH.
OcobenHoctn peanu3anuu KommbloTepHbIX Mozenei XTIl B aBTOMaTH3MPOBAHHBIX CHCTEMax
yrIpaBieHus TexHojgornueckumu nporeccamu (ACYTII).

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHHUILJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonrakTHas pa6ora (KP): 0,33 12
Jlexumm (Jlek) 0,22 8
JlaGopatopubie pabots (JI1ab) 0,11 4
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 2,56 92
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonraktHas pa6ora (KP): 0,33 9
Jlextuu (Jlek) 0,22 6
JlaGopatopusbie padots (JI1ab) 0,11 3
[Tpaktuueckue 3ausatus (113) - -
CamocrosiTesabHas padora (CP): 2,56 69
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIUHbBI
«JIabopaTopHbie padoThI 0 pU3MYECKON XMMHUH NOJIMMepPHBIX MaTepuanos» (b1.B.16)

1. Heab AMCHUMIMHBI: O3HAKOMHTH M PACKPHITh BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
HKCIIEPUMEHTAIBHBIX METOJIOB (DM3MUECKON XUMHH, HAYYUTh CTY/JCHTA BHICTh O0JIACTH U MIPEACIIbI
MPUMEHEHHUS 3TUX METOJIOB UCCIIEOBAHUS, YETKO MOHUMATh MX MPUHIUITHATBHBIE BO3SMOXKHOCTH U
OTpaHUYEHUS IPU PEIICHUU KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3a7ay.

2. B pe3yabTaTe uM3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSMU

- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIC U CEPTU(UKAIMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
u3nenuil u Texnojoruueckux mporeccon (IMIK-17);

- TOTOBHOCTBIO HWCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOPHM JUIsl PeIleHUs
BO3ZHUKAIOIMNX (DU3MYECKHUX 3a/1ay, CaMOCTOSTEIILHOTO MPUOOPETeHUs (PU3NYECKUX 3HAHUHU, IS
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3uamey:

- IPUHIUIIBI PAOOTHI U CXEMBI UCIIOJIB3YEMBIX U3MEPUTEIbHBIX YCTAaHOBOK;

- BO3MOXXHOCTH METOJOB CHEKTPOXUMHH Ui TPOBEIACHHUS KA4eCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIM3a XMMHYECKUX CHCTEM, OMpEACNCHUS TEPMOJUHAMHYECKHX CBOWCTB
XUMHUYECKHX BEIIECTB;

- KOHAYKTOMETPUYECKUA U MOTCHIHOMETPUYCCKUI METOJBI  HaXOXICHUS
TEPMOJMHAMHYECKHUX XapaKTEPUCTHUK AJIEKTPOJIUTOB (aKTUBHOCTEN U KOA()(PUIIMEHTOB aKTUBHOCTH,
KOHCTAHTBI AUCCOIMALINH, TEPMOAMHAMUYECKUX XapaKTEPUCTUK PEaKIUN);

- (M3HUKO-XUMHUYECKUE METOJbl HCCIeI0OBaHUs U aHanu3a (a30BbIX PAaBHOBECHH B OJHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMAaX, MMyTH MOCTPOECHHUSI (Pa30BBIX IUArPaMM COCTOSHUS;

- DJKCIIEPUMEHTAJIbHbIE METOJbl H3Y4YeHHsS] KHHETHMKH XHUMHUYECKHX peakKiuii, CrocoObl
oTpesieNieHUs] KOHCTAHT CKOPOCTEH U MOPsIIKa XUMHUYECKHX PEaKIIHii;

- KAJTOPUMETPUIECKIE METOBI OTPEACTICHUS TEIUIOEMKOCTH, TEIIOBBIX A(h(DEKTOB U IPyrux
TEPMOXUMHUYECKHUX CBOMCTB N3y4aeMbIX OOBEKTOB.

Ymemns:

- TOPUMEHATH TEOPETUYECKHME 3HAHHUS U SKCIEPUMEHTAJIbHBIE METOAbl MCCIeI0BaHUS
(GU3UYECKON XUMHH TPH PEIICHUH MPOodeCcCHOHANBHBIX 33/1a4;

- chopmymupoBaTte TpoOIeMy W OOOCHOBaTh BBHIOOP OSKCHEPHUMEHTAIHHOTO METOJa
WCCJIEIOBAHMSI, TIOCTABUTDH LIETU U 33/1a4l U HAMETUTH IYTH UX JOCTUKECHUS;

- TPOBECTH MaTEMaTUYEeCKyl0 0OpalOTKYy OJKCIEpUMEHTANbHbIX MJaHHBIX Ha 0a3ze
TEOPETUYECKHUX 3HAHUN 1O (PU3NIECKON XUMUH;

- IPEJICTABIIATH JIaHHBIE JTA0OPATOPHOTO UCCIIeOBaHMs B rpaduueckoit popme u Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEH OMpPENeNsITh COOTBETCTBYIOIINE TEPMOIMHAMUYCCKIE U KHHETHUECKUE
XapaKTePUCTUKU XUMUYECKOM CHCTEMBI U XMMHUYECKOTO TpOoIlecca;

- MPOBOJUTH aHAJIU3 U KPUTHUUECKH OLEHUBATh MOJTYYCHHbIE SKCIIEPUMEHTAIbHbIC TaHHBIE,
000011aTh 1 1e7aTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemp:

- KOMIUJIEGKCOM COBPEMEHHBIX JKCHEPUMEHTAIBHBIX METONOB (PU3NYECKOW XUMHU IS
pelIeHNs] KOHKPETHBIX MCCIIEA0BATEIbCKUX 3a/1aY;



- DKCIIEPUMEHTAJILHBIMU METOJaMHU HCCIEAOBAHHUS COCTOSIHUSI XUMHUYECKOTO PaBHOBECHS U
KHNHCTHUKHU XUMHUYCCKOT'O HpOHGCCﬂ;

- HpI/IeMaMI/I O6p&60TKI/I HOJIy‘-IeHHBIX OIIBITHBIX AdAHHBIX IJIA BBISABJICHUA U yCTaHOBHGHI/IH
B3aMMOCBS3€H MEXIy TEPMOAMHAMUYECKUMH CBOMCTBaMU U (PU3MUECKUMH NTapaMeTpaMH IpoIiecca;

- 3HaHUSAMHU OCHOBHBIX 3aKOHOB (PM3MUECKOM XMMHUU JJISI COAEPIKATENbHON MHTEPIPETALUU
MOJTYYCHHBIX YKCIIEPUMEHTAIILHBIX PE3yIbTaTOB.

3. Kparkoe cogep:xaHue JTUCUMIIIHHBI:

[Ipumenenne MeTONOB  (UBMKO-XMMHYECKOTO  WCCIACAOBAHHUS IS
TEPMOJIMHAMUYECKUX M KHHETUYECKHX XapPAKTEPUCTHK XUMUICCKUX CUCTEM.

ompeeIeHus

CrnekTpoxuMH4yecKue MeTOoAbl uccjaeqoBaHusA. KadecTBEeHHBI aHalW3 BeIIeCTBa
(ompeneneHne MEXBSACPHBIX PACCTOSHUN, MOMEHTOB WHepuuu Mosekyn). Omnpenenenue
KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK (CTGHGHI/I Jucconualnnun nu KOHCTAHTHhI Jaucconualnmun
AJIIEKTPOJIUTOB, TETIOEMKOCTH BEILIECTBA).

JJIeKTPOXMMHUYECKHEe MeToabl mucciaenopanus. Konagykromerpusi. OrnpeneneHue
KOHCTAHTBl JUCCOIMAIIMU  CJA00r0 JJIEKTPOJMTA, CTENEHU JTUCCOIMAIIUHU, JJICKTPHUUIECCKON
MPOBOJIMMOCTA  TpH  OCCKOHEYHOM  pa30aBlIeHWH  KOHIYKTOMETPHUUYECKHMM  METOJIOM.

[Morenumomerpus. OnpeneneHue TEPMOIUHAMUYECKUX XapaKTEPUCTUK XUMUYECKOM peakuuu (
ArHO, ArGO, A,S°)> Temmeparypuoro koddduumenra 3JIC (dEo/dT ), ctangaptHout DJIC (E°),
W3YyYCHUE BIUSHUS J00aBOK HA MOTEHIIUAT YJIEKTPOA.

da30B0oe paBHOBeCHE B OJHOKOMIIOHEHTHBIX cMcTeMaX. DU3HKO-XUMHYECKH aHAJIU3.
N3yueHnue 3aBUCUMOCTH CBOMCTB CHUCTEMBI OT €€ coctaBa. KpuBble oxuaxaeHus. OnpeneneHue
cocTaBa AIBTEKTHYECKON cMecu. [locTpoeHne auarpamMM KHUIIEHHsS M AvarpaMM IUIaBKOCTH IS
OuHapHbIX cucTeM. OrpaHuYeHHAas PaCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHCTEMaX.

Xumnuyeckoe pasHoBecHe. OnpeneneHrne KOHCTAHTBI XHWMHUYECKOIO PpaBHOBECHS U
TEIUIOBOTO 3P deKTa XUMUYECKOM peakliy Ha MpUMEpPEe peakuil pa3ioKeHu .

Tepmoxumusi. Kamnopumerpusi. Omnpenenenue TEII0EMKOCTH BEIICCTB
KaJOPUMETPUYCCKHM METOJIOM.
4. O0beM y4eOHOH TUCHUILINHBI:
O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTaktHas padora (KP): 0,33 12
Jlexuuu (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) 0,33 12
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 3,45 124
Bua KOHTpoOJIS: 3a4eT 0,22 8
B ToM umciie mo cemecTpam:
5 cemecTp

OO6masi TpyA0eMKOCTh TUCIHIIJIMHBI B ceMecTpe 2,0 12
KonTaktHas padora (KP): 0,17 6
Jlexuuu (Jlek) - -




IIpooonsicenue madbauyvi

JlaGopatopusbie pabots (JI1ab) 0,17 6
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesabHas padora (CP): 1,72 62
Buja xonTpoJisi: 3auer 0,11 4

6 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 72
KonTaktHas padora (KP): 0,17 6
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) 0,17 6
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesbHas padora (CP): 1,72 62
Buja xonTpoJsi: 3auer 0,11 4

O0bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eAMHHIIAX gacax
OO0mas TPyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonrakTHas pa6ora (KP): 0,33 9
Jlexuuu (Jlek) - -
JlaGopatopusbie padots (JI1ab) 0,33 9
[Tpaktuueckue 3ausatus (113) - -
CamocrosiTesabHas padora (CP): 3,45 93
Buja xonTpoJisi: 3auer 0,22 6
B ToM umciie mo cemecTpam:

5 cemecTp
O01as Tpy10eMKOCTh IMCHUILIMHBI B cEMecTpe 2,0 54
KonraktHas pa6ora (KP): 0,17 45
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 0,17 4,5
[Mpaktuueckue 3ansrus (I13) - -
CamocrositesbHas padora (CP): 1,72 46,5
Buja xoHTpoJisi: 3auer 0,11 3

6 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 54
KonrakThas pa6ora (KP): 0,17 4,5
Jlexumn (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) 0,17 45
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 1,72 46,5
Bua KOHTpoOJSA: 3a4eT 0,11 3




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIUHbBI
«JlabopaTopHbie padoThl 10 opranudeckoii xumun» (b1.B.17)

1. Heap AUCHMILUIMHBI: TpHOOpeTeHHE OO0YYarOIIMMHUCA OCHOBHBIX HABBIKOB CHHTE3a
OpPraHMYECKUX BEIIECTB.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obaadams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (PU3NUYECKHUE U XUMUYECKUE DKCIIEPHUMEHTHI,
MPOBOAUTE O00pabOTKYy WX pe3yabTaTOB W OIEHUBATh IOTPEITHOCTH, BBIIBUTATh THUIIOTE3BI
YCTaHABIMBATh TPAHUIIBI MX TMPUMEHEHHS, MPUMEHSITh METOJbl MAaTeMaTUYeCKOTo aHalu3a Hu
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rccienoanus (ITK-16);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHUS CBOMCTB XMMHUYECKUX D3JIEMEHTOB, COCIMHEHHH U
MaTepHaoB Ha MX OCHOBE JIS pelreHus 3aaad npodeccruonansHoi aesrenpaoctu (ITK-18);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMALMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3namu:

- TEXHUKY 0€3011acCHOCTH B TaOOPaTOPHH OPraHUYECKON XUMUH;

- IPUHITUIIBI OE30MACHOTO OOPAICHHS C OPTaHUYECKHUMH COSTUHECHUSMU;

- METOJIbI M BHJIBI XpOMaTorpaduu JIJIsl ONPEIeIICHHs COCTaBa PEaKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIICTICHUS, OYUCTKU U HUIEHTU(DUKALNNA OPraHUuYECKUX
BEIIIECTB;

- JKCIEpUMEHTAIbHBIE METOAbl MPOBEICHUS OPraHMYECKHUX DPEaKIHid, MPOTEKAIOIIUX IO
Pa3IUYHBIM MEXaHU3MaM;

- OCHOBHBIE O0OIIME METOAWKH B3aWUMHON TpaHcQOpMaluMK KIACCOB OpPraHUYECKHX
COEMHECHUM.

Ymemns:

- TPUMEHATH TEOPETHUYECKHUE 3HAHWS U OKCICPUMEHTAIBHBIE METOABl HCCICIOBAHUS
OpraHMYECKON XMMHUU IIPU peleHuu NpodecCHOHANTbHBIX 3a/1a4;

- chopmynupoBaTh MpoOJIEMy M OOOCHOBATH BBHIOOp MPHOOPOB W IKCIEPUMEHTATBHBIX
METOJIOB MCCIIEI0BAHNUS, TOCTAaBUTD LIEIH U 33JJa4l U HAMETHUTD IYTH UX JTOCTHKEHUS;

- CHHTE3MPOBaTh COEAMHEHUS MO MPEATI0KEHHON METOIHKE;

- TIPOBECTH BBIIETICHUE U OYHUCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKHUX
3HAaHUU 110 OPTAaHUYECKOU XUMUU;

- BBIOMPATH PAIMOHAIBHBIN CIIOCOO BBIICICHUS U OYUCTKUA OPTaHHYECKOTO COSIMHECHHS;

- TPEICTABIATH JaHHBIC TAOOPATOPHOTO HCCIECIOBAHHS B BHUJIE T'PAMOTHO O(OPMIICHHBIX
METOJTUK;

- MPOBOJUTH aHANIU3 U KPUTHUUECKH OLEHUBATh MOJTYYCHHbIE SKCIEPUMEHTAIbHbIC JaHHBIE,
000011aTh U 1eaTh 000CHOBAaHHBIE BHIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB,;

- BBIOpaTh CI0CcO0 UACHTU(UKAIIMN OPTaHUIECKOTO COCTUHCHMUS.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX AKCIEPUMEHTAIbHBIX METOJIOB OPraHMYEeCKOW XUMUU IS
pelIeHNs] KOHKPETHBIX MCCIIEA0BATEIbCKUX 3a/1a4;

- OKCIIEPUMEHTATLHBIMHI METO/IaMU TIPOBEJICHUS OPTaHUIECKUX CUHTE30B;

- OCHOBHBIMHU METOJaMH HJICHTU(DUKAIUN OPTAHHYECKUX COSAMHCHHUIA,

- IpueMamMu 00pabOTKH U BbIIECTICHUS] CHHTE3UPOBAHHBIX BEILIECTB;



- 3HAaHUSIMM OCHOBHBIX 3aKOHOB OPTaHUYECKOM XUMHHU ISl COIeP KAaTeIbHOW HHTEPIIPETallun
MOJYYEHHBIX KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3. Kparkoe comepxxanue Q1M CUMILTHHBI:

Bbe3zonacHble mpueMsl U IpaBuiIa paboOTHI B 1aOOPATOPUN OPTaHUUECKOM XMMUU.

OO6mme meroabl paboTel B nabopaTopuu opranudeckoil xumuu. ITocyna, Hambosee yacto
npuMmeHsemass B Jaboparopuu. HarpeBanme. Oxmaxnenue. IlepememmBanue. MeTosl
UACHTU(PUKAIIMM ¥ OYHCTKM OpPraHWYecKuX BellecTB. MaeHTudukanus OpraHUYecKUX BEIIECTB
MOCPEJICTBOM pa3IMUHbIX BUI0B Xpomatorpaduu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHast
xpomarorpadusi, BOXXX), Temneparypsl minaBiaeHus U peppakToMeTpund. MeToasl CrieKTpalbHON
UICHTU(PHUKAIIMA OPTaHUYECKUX COCIUHEHHIA.

Ilenu u 3a1aum 3KCIEPUMEHTA B OPraHUYECKOM CHHTE3€. TeopeTHuecKre OCHOBBI IIpoLEcca.
Bri6op ycnoBuii peakuuu. Pacuer cuntesa. O0mue npaBuiia MOATOTOBKU U MPOBEACHHS CUHTE3a.
Texuuka 6e3onacuoctu. [Ipubop as npoBenenus cunresa. [Ipoeaenue onbita. KoHTpos 3a xo10M
peakuuu. Beinenenue, ouncTka W aHanu3 MpoAykra. CHHTE3bl BEHIECTB Pa3IMYHBIX KJIACCOB
OpraHuueckux coequHeHuil. [IpoBeneHne skcepuMeHTaTIbHBIX METOJOB UCCIIEI0BAHUS PEAKIIHIA.

[IpoBenenue peakiuii, MPOTEKAOUIUX IO MEXAHU3MaM:

- HYKJIEOUIHHOTO 3aMELICHUS — CHHTE3 TaJOreHaIKaHOB;

- HYKJICO(DUIHHOTO NMPUCOSINHEHHS — CHHTE3 CIIOKHBIX 3(UPOB KapOOHOBBIX KHUCIIOT,
aMHJIOB KapOOHOBBIX KHUCIIOT, a30TCOAEPIKAIINX aJIbJACTHIOB U KETOHOB,;

- ANIEKTPOPUILHOTO 3aMEIIEHUs] B apOMAaTHYECKOM DSy — pEeakIUd HUTPOBAHUA,
OpoMupoBaHus, CyIb(OUPOBAHMS;

- peakuuii AMa30TUPOBAHMS U A30COUYETAHMUS;

- peakiuii OKHWCJICHHs (CHHTE3 aleToHa, 1,4-0eH30XWHOHA, OEH30WHOW KHCJIOTHI) U
BOCCTAHOBJICHHSI.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
KonraktHas pa6ora (KP): 0,56 20
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 0,56 20
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesabHas padora (CP): 3,33 120
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eAMHHIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 108
KonraktHas pa6ora (KP): 0,56 15
Jlexunu (Jlek) - -
JlaGopatopusbie padots (JI1ab) 0,56 15
[Tpaktuueckue 3ausatus (113) - -
CamocrosiTesabHas padora (CP): 3,33 90
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIUHbBI
«JJIeKTUBHBbIE THCHHILUITMHBI 0 pu3nyeckoii KyabType u cnopty» (b1.B.18)

1. lean TUCHUILIHHBI

—  OBJIaJICHHE METO/0JIOTHEl HayYHOrO O3HAHUSA (PU3UYECKOM KyJIbTYpHhI U CIIOPTA;

— OBJIAJECHHME CHUCTEMOM IPAKTHMYECKUX YMEHMH U HaBBIKOB, 00€CHEUMBAIOIINX
COBEPIIICHCTBOBAHUE TICUXO(PU3NUECKUX CIIOCOOHOCTEH;

— 3HaHHWE HMCTOPUYECKHUX, HAYYHBIX W NENAarorMYecKMX OCHOB (PU3MUECKOW KYIBTYpHI,
CIIOpTa U 370pOBOro 00pa3a KHU3HH;

—  (opmupoBaHHME MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIIEHUS K (DU3MYECKOH KYIbTYpE,
(u3uUIecKOMY COBEPIICHCTBOBAHHUIO U CAMOBOCIIUTAHHIO, YCTAHOBKA Ha 3/10pPOBBIN 00pa3 KHU3HH;

— OBJAJCHUE CHUCTEMOM TEOPETUYECKUX 3HAHUN, IPAKTUYECKUX YMEHUH U HABBIKOB,
o0ecTeynBaroOIUX COXpPaHEHHE U YKPEIUICHHE 310pOBbs, ICUXUYECKOE 0JIaronoiay4ue, pa3BUTHE U
COBEPILICHCTBOBAHME TMCHUXO(PHU3MUECKUX CIIOCOOHOCTEH, KauecTB U  CBOMCTB JIMYHOCTH,
camooripeieNieHne B (PU3HUECKON KyJIbType U CIOPTE;

—  M3yYEHHUE TEOPETUYECKUX, TEXHUYECKMX M TAaKTUYECKUX IIPUEMOB OJHOTO U3 BUIOB
cropTa.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4alOLIUiics 10 MporpamMme 0aKajgaBpuarTa
JOJIZKeH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- CrIOCOOHOCTH K CaMOOpraHu3aIy u camooopasosanuio (OK-7);

- CIIOCOOHOCTB MCII0JIB30BaTh METO/IbI M CPEACTBA (PU3NYECKON KYJIbTYpBI Ul 00ecreueHus
TIOJTHOLIEHHO# colmalibHO# 1 npodeccnonanbHoi aesteabroctu (OK-8).

Snamu:

- HAY49HO-TIPAaKTHUYECKHE OCHOBBI (PM3NYECKOM KYJIbTYPBI U CIIOPTA, 30POBOT0 00pa3a KHU3HU;

- COLIMATbHO-OMOJIOTHYECKUE OCHOBBI (PU3UYECKOM KYJIBTYPhI U CIIOPTA;

- BIMSIHUE O3/I0pPOBUTEIBHBIX CUCTEM (PU3NYECKOIO BOCIHUTAHUS HAa YKPEIUIEHHUE 370POBbS,
poPUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBBIYCK;

- CHOCOOBI KOHTPOJST W CaMOKOHTPOJIS, OIEHKH (HU3UYECKOTO pa3BUTHS W (Pu3nyecKoin
HOJTrOTOBJIEHHOCTH.

Ymemn:

- COCTaBISATh KOMIUIEKC YIPKHEHUH M CAMOCTOSTENbHBIX 3aHATUH (U3NYECKOH
KYJIBTYpPOH U CIIOPTOM;

- COCTAaBJIATh U BBIINOJHATh WHAWBUIYAIBHO IMOJOOpPaHHBIE KOMIUIEKCHI MO (DU3NYECKON
KYJIBTYPE U PA3JIMYHBIM BUJIaM CIIOPTA;

- OCYILIECTBJIATh CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOErO OpraHu3Ma M coOJI0AaTh MpaBHiia
TUTUMEHBl U TEXHUKU 0€30I1aCHOCTH;

- NPUMEHATH IOJyYCHHbIE TEOPETHUYECKUE 3HAHMsS B IOBCEIHEBHOH, 00pa3oBaTenbHON U
poeCCHOHATIBHOM 1€ATENbHOCTH;

- CaMOCTOSITEJIbHO COBEPIIEHCTBOBATh M Pa3BHBATh CBOM KyJIbTYPHBIH YpOBEHb B 00IaCTH
UCTOPUU (PU3UUECKOM KYJIBTYpHI U CIIOPTA;

- ONEpUpOoBaTh TEMATHMYECKHMM NOHSATHUIHBIM amnmapaToM COBPEMEHHOH (hu3ndecKoi
KYJIBTYPBI U CIIOPTA;

- BBIOJIHATH 33JaHMsl, CBSI3aHHBIE C CaMOCTOSTENbHBIM aHAIU30M M 00paboTKOM
UH(pOPMALIUU 110 U3y4aeMbIM TEMaM;

- OCYILECTBJIATH TBOPUECKOE COTPYJHUUECTBO B KOJUIEKTUBHBIX (POPMAX 3aHITUH.



Braoemn:

- CpencTBaMH W METOJAMH YKPEIUICHUS WHAMBUAYAIBHOTO 370pPOBBS, (PU3UUIECKOrO
CaMOCOBEPILICHCTBOBAHMS;

- TEOPETUICCKUMU, TEXHUYECKUMH U TAKTUICCKUMH HaBBIKAMH B OJTHOM M3 BUIIOB CIIOPTA;

- HaBbIKAMH KPUTHUYECKOTO MBIIIJICHHs, 0000IIeHNsI U aHau3a MHPOPMALUH, TIOCTAHOBKU
1enel u BbI0Opa MyTH ee TOCTHXKEHHUS;

- UCTIOJIb30BaTh (PU3KYJIBTYPHO-03/10POBUTENIBHYIO A€ATEIbHOCTD JIJIS1 YKPETJIEHUS 3J0POBbs,
JTOCTHKEHUS )KU3HEHHBIX U TPO(ECCHOHATBHBIX 1IeTeH.

3 Kpartkoe coaep:xanue JUCUUILIIHMHBI

Kypc mucuuninuabl «aeKTHBHBbIE TUCHUILUINHBI M0 (pU3NYecKOil KyJIbType H CHOPTY»
peanuzyercsi 4epe3 BapUATHBHBIA KOMIIOHEHT (DJICKTUBHBIA MOAynb) 328 wacoB (ayIUTOpPHBIC
3aHITHS + CaMOCTOsITeNIbHAsL pa0oTa CTYJACHTOB), B 3aU€THBIC CIUHUIIBI HE TICPEBOJIUTCS, SIBISICTCS
00s13aTeNIbHBIM JJIs1 UCTIOJIHEHUS TIPH 3Ad04YHOU (hopme oOyuenus.

Kypc aucuuminael «JeKTUBHbIE TUCHUILUIAHBI M0 (PU3UYECKOl KYJbTYpe M CIHOPTY»
3aKaHYMBAETCS 3a4eTOM B KOHIIE KaXXIOro dYeTHoro cemectpa. KOHTpoib ocyiecTBiser
00BEKTHBHBIN YUeT Mpoliecca U pe3yabTaToB YUeOHOM 1eATeNbHOCTH CTYACHTOB U OCYIIIECTBIISETCS
0 TIPUHSITON B YHUBEPCUTETE PEUTHHTOBOM cucteMe i ctyaeHToB O3 u 30 o0ydeHusl.

Y cmyodenmog 3a0uno020 omoenenusa nem nPAKMUYECKUX 3AHAMUN 6 CHOPHMUGHOM 3a]1e
(!). H3yuenue oucuuniunovl — meopemuyeckoe.

[IporpaMma paccunMTaHa Ha HW3YYCHHE IUCHUIUIMHBI «JJIEKTHBHbIE TUCIUMIHHBI MO

(¢pusznyeckoid KyJbType W CHOPTY» B TEUYCHHE IIECTH CEMECTPOB U MPEANOJaraeT, 4To
00yJaromuecss UMEIOT TEOPETUIECKYIO MTOATOTOBKY B 00JIACTH AUCHUTUIAHBI «DH3HuecKas KyibTypa
U CIIOPT.

Kputepuem ycrnenrHoCTH OCBOCHHWsSI y4eOHOTO Marepuana sBISICTCS JKCIIEPTHAs OIeHKa
NPenoIaBaTeNs, YIUTHIBAIONMIAs CBOEBPEMEHHOCTh M TIOJIHOTY BBITIOJHEHHS JOMAIIHUX 3alaHUMH,
YETKOCTh W TIOJTHOIICHHOCTh BBIMTOJHEHHUS KOHTPOJIBHBIX Pa0OT M MPAKTUYECKOTO 3aaHMsI, 3HAHUH
TEOPETUYECKOTO pa3zena JUCIHUILTHHBL

4. O0beM y4eOHOH TUCHUILINHBI:

O0bem
Buanbi yueOHoii padoThI B akanem.

yacax
OO0mas TPyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 328
KonTaktHas padora (KP): 18
Jlexiuu (JIek) 18
JlaGopaTtopHsie padoTs (J1ad) -
[Tpaktuueckue 3ausatus (113) -
CamocrosiTesabHas padora (CP): 298
Buja xonTpoJsi: 3auer 12

B ToM umciie mo cemecTpam:
2 cemecTp

OO0mas TpyA0eMKOCTh JMCHUILJIMHBI B ceMecTpe 108
KonrakTHas pa6ora (KP): 6
Jlexiuu (JIek) 6
JlaGopatopusbie padots (JI1ab) -
[Tpaktuueckue 3ausatus (I113) -




IIpooonsicenue madbauyvi

CamocrosTeasHnast padora (CP): 98
Buja KOHTpoOJIA: 3a4eT 4
4 cemecTp
O01as Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 112
KonTaktHas padora (KP): 6
Jlexiuu (JIek) 6
JlaGopatopusbie padots (JI1ab) -
[Tpaktuueckue 3ausatus (113) -
CamocrosiTesabHas padora (CP): 102
Buja KOHTpOJIA: 3a4eT 4
6 cemecTp
OO0mas Tpy10eMKOCTh JUCIHUIJIMHBI B ceMecTpe 108
KonrakTHas pa6ora (KP): 6
Jlexmn (Jlek) 6
JlaGopatopusbie pabots (JI1ab) -
[Mpaktuueckue 3ansatus (I13) -
CamocrosTeasHnasi padora (CP): 98
Buja xonTpoJisi: 3auer 4
O0bem
Buabl yueOHol padoThI B actponom.
gacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 246
KonraktHas pa6ora (KP): 13,5
Jlexumn (Jlek) 13,5
JlaGopatopubie pabots (JI1ab) -
[Mpaktuueckue 3ansatus (I13) -
CamocrositesabHas padora (CP): 223,5
Buja xonTpoJisi: 3auer 6
B ToM umciie mo cemecTpam:
2 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 81
KonraktHas pa6ora (KP): 4,5
Jlexumn (Jlek) 4.5
JlaGopatopusbie pabots (JI1ab) -
[Mpaktuueckue 3ansatus (I13) -
CamocrosTeasnasi padora (CP): 73,5
Buja xoHTpoJisi: 3auer 3
4 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 84
KonrakThas pa6ora (KP): 4,5
Jlexuu (Jlek) 4.5




IIpooonsicenue madbauyvi

JlaGopatopusbie pabots (JI1ab)

[Mpaktuueckue 3ansatus (I13)

CamocrositesabHas padora (CP): 76,5
Buja xoHTpoJisi: 3auer 3
6 cemecTp

O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 81
KonrakThas pa6ora (KP): 4,5
Jlexmn (Jlek) 4.5
JlaGopaTtopHbie padoTs (J1ad) -
[Mpaktuueckue 3ansatus (I13) -
CamocrosTeasHnasi padora (CP): 73,5
Bua KOHTpoOJISA: 3a4eT 3




JAvcuunImHbl BApUATUBHON YacTH (IMCHUIIMHBI 110 BLIOOPY)

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIIMHBI
«OCHOBBI MEHEIKMEHTA U MAPKETHHIa B TEXHOJIOTMH M NlepepadoTKe MOJIMMEPOB»
(51.B.1B.01.01)

1. Ieab JMCUMIVIMHBI: TIOJyY€HHWE CHUCTEMBbl 3HAHMH O  3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHMS TPEINPHUATHA B CHUCTEME HAI[MOHATBHOW AKOHOMHUKH, NPEICTABICHUN B
o0nacTy MEHEeIKMEHTa U MApPKETUHTA, BKIIOYAs METOJIOJIOTMYECKHUE OCHOBBI M 3aKOHOMEPHOCTH,
(GYHKIIMM, METOABI, OPTaHU3AIMOHHBIC CTPYKTYpPHI, OPTraHU3alHI0 TPOIECCOB, TEXHUKY U
TEXHOJIOTHI0 MEHEP)KMEHTAa U MAPKETUHTA B YCIOBUSX PHIHOYHOW 3KOHOMHKH; 3aJI0)KCHHE OCHOB
poeCCHOHAIBHON JIEATENHPHOCTH O0aKaIaBpOB.

[IporpaMmMa paccuMTaHa Ha WH3y4yeHHE Kypca B TedeHHe onHoro cemectpa. Kypc
3aKaH4MBaeTcs 3aueToM. KOHTpOIIb yCrieBaeMOCTH CTYI€HTOB BEJIETCS [0 IPUHSTON B YHUBEPCUTETE
pEUTHUHTOBOI CUCTEME.

2. B pesyabpTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 mMporpamMme 0aKajgaBpuarTa
JOJIZKeH:

Obaadoamse CIENYIOMUMA KOMIETCHITHSIMHE:

- BJIaJICHUEM MOHMMAHMs CYITHOCTU U 3HAYCHHUS WHQPOPMAIUN B PA3BUTUHU COBPEMEHHOTO
UH(POPMALIMOHHOTO OOIIECTBA, OCO3HAHUS ONMACHOCTH U Yrpo3bl, BO3HUKAIOIIUX B ATOM IIPOLIECCE,
CITOCOOHOCTBIO COOJTIOZIaTh OCHOBHBIE TpeOOBaHMUsS MH(GOPMAIIMOHHONH 0€30MaCHOCTH, B TOM YHCIIC
3alUThI rocyaapcTBeHHOM Taiiubl (OTTK-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKany MPOAYKTOB W M3IENIUN, DJIEMEHTHl 3KOHOMHUYECKOrO0 aHajIh3a B MPaKTHYECKOU
nesitenbaocTH (ITK-3);

- CIIOCOOHOCTHIO TMPOBOJUTH AaHAM3 ChIPbS, MaTepUaIoB W TOTOBOW MPOIYKIIUH,
OCYLIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHYECKYI0 WH(MOpMAIUIO, OTCUSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- MPUHIMIBI COCTaBJICHUSI TEXHUYECKON MOKyMeHTauuu (rpa@ukoB pabOT, MHCTPYKLIMA,
MIJIaHOB, CMET, 3asBOK Ha MaTepuajbl U 000PYyI0BaHKE) U IP.;

- TEOPETUYECKHE OCHOBBI U METOIbI BEIPAOOTKH IIEJIeH U CTpaTeruu Ou3Heca;

- TMPHUHIIMITBI TOATOTOBKH JOKYMEHTAIIMH I CO3/IaHUs CHCTEMbl MEHEI)KMEHTa KadyecTBa
PEIPUSITHS,

- METOJIbI i TEXHOJIOTUH MPUHSATHUS U pPeaTH3aliy YIPABICHYSCKUX PEIICHUH.

Ymemu:

- COCTaBJIATH 3asiBKU HA 000pYI0BaHUE;

- pa3zpabaThIBaTh TEXHUYECKYIO JOKYMEHTAIUIO;

- IPUHUMATDH YIPaBIEHUYECKUE PEIICHUS U OPTaHU30BBIBATH WX BBIIIOJIHEHUE;

- cobuparth, 00padaThIBaTh U UCIIOIK30BATh YIIPABICHUYECCKYIO HH(OPMAITHIO;

- paboTarh C YIPaBJICHUYECKON TOKyMEHTAIlMEH, IOJIb30BaThCcs 3aKOHAM, HOPMaMH U
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESATEILHOCTH;

- pacTpenensaTs 00s13aHHOCTH ¥ OTBETCTBEHHOCTB;

- HCIIOJIB30BAaTh METO/IbI MOTUBAIIUH TIEPCOHATIA;

- KOHTPOJIUPOBATh U PEryJINPOBATh UCIIOJIHEHUE TUIaHOB.



Braoemy:

- HaBBIKAMU MTPUMEHEHHUSI ONITUMAJIbHBIX MMOJX00B JIs1 TUAarHOCTUKHU U aHAJIN3a PHIHKA;

- METO/IaMU PYKOBOJICTBA IIEPCOHAJIOM;

- HHCTpYMEeHTaM# 3P PEKTUBHOTO YIIPABICHUS MIPEAIPUITHEM.

3. KpaTkoe coep:xaHue JMCHUIINHBI:

Moayasb 1. OcHoBBI yHpaBjieHHsl NIPeINPUSITHEM

1.1 Beeoenue. Ilpeomem, memoo u cooeprcanue oucyuniunvl «OcHo8bl MeHEOHCMEeHmMa u
mapkemunzay. Teopus YIpaBJICHUS: YIpaBlIeHUE Kak MOTPeOHOCT, M Kak (hakTop ycmexa
JEeSITeIbHOCTH, CYHIHOCTh M COJIEp’KaHUE€ YIPABJICHHS, MECTO TEOPUHU YIPABIEHUS B CUCTEME
COBPEMEHHBIX 3HaHUH, crenu@uKa YyIpaBIeHUYECKON AeATENIbHOCTH, COBPEMEHHBIE IPOOJIEMbI
ynpasieHus. ['eHe3uc Teopun ynpasiaeHUs: YIIpaBI€HUECKNE PEBOIIOLUN, BOSHUKHOBEHHE HAyUYHOU
TEOpPUU YIPABIECHUSI, UCTOKU U TEHJEHIIMH Pa3BUTUS POCCUICKOTO YIIPaBJIE€HUs. 3aAKOHOMEPHOCTH U
MPUHIIMITEI YIIPABICHUS: CYyOBEKTUBHBIE H 00bEKTUBHBIC ()aKTOPHI B YIIPABJICHUU.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Ouenka 3¢pgpexkmusnocmu
ynpagnenus. Cuctema yrnpaBleHUS: TOHATHE CHCTEMbI YIpPaBIE€HUs, pacnpenerneHue (yHKIUH,
MOJIHOMOYMI U OTBETCTBEHHOCTH, IPUHIIMIIBI TIOCTPOCHUS CUCTEM ympasiieHus. LlenTpanuzamus u
JEeleHTpaIu3ausl yIpaBleHus, JeJerUpoBaHUE IIOJHOMOYMN B Ipolieccax yIpaBJiCHHUS.
OpranuzanuoHHas CTpykTypa U ee BUAbL. OCHOBHBIE TOHATHSA 3(()EKTHBHOCTH YIPaBICHHUS.
[Toxazatenu 3¢hpeKTHBHOCTH YIPaBICHHUS.

MoayJib 2. OCHOBBI MeHEIKMEHTA

2.1 Illenu 6 cucmeme ynpasnenusa. Pazpabomka cmpamezuii u nnanos opeanuzayuu. llenn
U IeNernoyiiaraHie B YNpaBICHHM: POJIb LIETM B OpPraHU3alMM M OCYIIECTBICHUH IMPOIIECCOB
yIpaBJICHUS, KiIacCu(UKaIUA 1eJiel, TOCTPOSHUE JepeBa IeNei; coueTaHue pasHOO0Opa3us 1enel u
GyHKIIMI MEHEIKMEHTa; CHUCTeMa YINpaBICHHUS MO IeNAM; CTpaTerus M TaKTUKa YIpPaBIICHUS.
CymHoCTh, NPUHIMIOBL U MeTOoAbl IulaHupoBaHud. I[Iporecc BwIpaboTKH cTpaterun. Popmbl
TEKYIIEro MIaHUPOBAHUSI.

2.2 Texnonozus pazpabomku u RPUHAMUA YHpasienueckux peutenui.Pa3zpaboTka
VIPaBICHYECKNX  PEIICHUN: TOHATHE ©  KIAcCU(PUKAIMS  YIPABICHYCCKUX  PEIICHUH,
OCHOBOIIOJIATal0INE 3JIEMEHTHI JEATEIBHOCTH, YCIOBUS U KPUTEPUH IPUHATHSI PELLIEHU, ITPOLIECC U
MOJIEJI MPUHATHUS YIIPABICHUYECKUX PELICHUMN, peaii3alus YIpaBIeHUYECKUX PEIICHUH.

2.3 Bnacms ¢ cucmeme ynpagnenus. 1uoepcmeo u cmup ynpaenenun. OTHOLICHUS BIaCTH
B CHCTEME YIIPaBJICHUS: TIOHATUE U TUIOJOTHUS BJIACTH; BIACTh U ABTOPUTET MEHEKEepa; MPU3HAKH,
(dakTopbl U TPOSBICHUS HEYNPaBISIEMOCTH; WCTOUYHUKH BJIACTH B YIPAaBJICHUU OpraHU3alUel;
NapTHEPCTBO B IIpolleccaXx MEHEIKMEHTa. JIuaepcTBO W CTWIb YIpPaBICHUS: IPOLECCHI
(dbopMHpOBaHUS M OCHOBHBIE COCTABIISIOIINE JIUJCPCTBA, (hopMalibHBIE M He(hOpMaIbHBIE (PaKTOPHI
JTUAEPCTBA, MPOSIBIICHUE JIUAEPCTBA B CTUJIE YIIPABIICHUS], TCH/ICHLIUS Pa3BUTHUS CTUJIS YIIPABIICHUS.

2.4 MomueayuouHuvie 0CHO6bl ynpasienus u KoH@aukmel. MoTUBALUS JESITEIHLHOCTH B
YIOPaBJICHUU: MOTHUBBI JCSITEIILHOCTA YEJIOBEKAa M WX POJb B YIPABICHUH, OCHOBHbBIC MOHSTHUS U
JIOTMKa Tpolecca MOTHBAalMM, (akTopsl (GOPMUPOBAHHS MOTHBOB TpYZAa; HCIIOJIb30BAHHE
MOTHUBAllUM B TMPAKTUKE MEHEIKMEHTa; (PakTopbl 3()PEKTUBHOCTH MOTHBAIMH; COBPEMEHHbBIE
KOHIENIMM MOTHUBAalMU. ['pynmoBas JUHAMHKAa U KOHQIMKTBI: pPOJIb TPYIIbI B TOBEIECHUU U
JESTEIbHOCTH 4esloBeKa, (OpMUPOBAHUE TPYIIN, B3aWMOJACUCTBUS B TPYIIE U B OPraHU3ALNU;
BO3HUKHOBEHUE, ITPOSBICHUE U PA3HOBUIHOCTH KOH(DINKTOB, BIMSIHIEC KOH(PIUKTOB Ha yIIPaBJICHHUE.

Monayab 3. OCHOBBI MApPKeTHHTA.

3.1 Mapkemunez Kak cucmema ynpasienus, pezyaiuposanus u uzyvyenusa pviuka.llonsrue
MapKeTHUHTa, MPOUCXOXKJIECHUE U CYIIHOCTh MApKETHUHIa, 1eJid MapKeTuHra. OCHOBHbIE MPHU3HAKU



MapKETHUHIOBOrO CTwis ynpasieHusa. Konnenumu MapketuHra. OCHOBHBIE BHMIBI MApKETHHTA.
MapxketuHrosas cpeza.

3.2 Komnnekc mapkemunza. OcHoéHble Mapkemunzoevie uncmpymenmot. Colepxanue 1
npolecc ympaeleHHs MapkeTHHroM. OcCHOBHblE (YHKIMM MapkeTuHra. ToBapHas, IEHOBasl,
cOBITOBas MU KOMMYHHMKAIlMOHHAs NOJMUTUKA (upMbl. ToBapHble crpareruu. Pa3zpaboTka HOBBIX

TOBapOB.
4. O0beM y4eOHOH TUCIHIINHBI:
O6bem
Buabl yueOHol padoThI B 3ageTHBIX B akazgem.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas padora (KP): 0,25 9
Jlexumn (Jlek) 0,17 6
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,08 3
CamocrosTeasHnasi padora (CP): 1,64 59
Buja xonTpoJisi: 3auer 0,11 4
O0bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eAMHHIIAX gacax
OO0mas TPyA0eMKOCTb JMCHHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 54
KonraktHas padora (KP): 0,25 6,75
Jlexumn (Jlek) 0,17 45
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,08 2,25
CamocrosiTesabHas padora (CP): 1,64 44,25
Buja xonTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OCHOBBI TEXHUYECKOT'0 PeryJIMPOBAHUS U YIPABJIeHHUs KAYeCTBOM B TEXHOJIOTHH H
nepepadorke moaumepon» (b1.B./[B.01.02)

1. Heap AUCHUIIMHBI: HAYYUTh CTYACHTOB MPUMEHSITH KOHTPOIHHO-U3MEPHUTEIHHYIO U
UCTIBITATENPHYI0 TEXHUKY, METOJaM U CPEACTBAM TEXHHUYECKOTO peryJIHpOBaHUS, METOJaM
KOHTPOJISI KaueCTBa BBITYCKaeMOl MPOAYKLHUH, COBPEMEHHBIM CUCTEMAM YIIPABIEHUSI KaYECTBOM.

[enu kypca 1OCTUralOTCs C TOMOIIBIO:

o 03HAKOMJICHHUS C BUJAMH HOPMATHUBHBIX JOKYMEHTOB,

o W3YYCHUS HOPMATUBHOM U 3aKOHOAATEIHHOU 0a3bl TEXHUYECKOTO PETYIHPOBAHUS H
yIpaBIeHUS KAYECTBOM;

o 03HAKOMJICHHUS C €IUHHUIIAMU (PU3UYECKUX BETUYHH, TOCYJapPCTBEHHBIMH 3TaJIOHAMU
METOJIaMH M CPEICTBAMHU MTOBEPKHU CPEACTBAMH U3MEPEHUS;

o pa3paboTKU CTHOCOOOB BBIpAKEHHS U (OPMBI TMPEJCTABICHUS PE3yJbTaTOB
M3MEPEHUM, METOIMKH BBIMOJHEHUS U3MEPEHHUI;

o 03HAKOMJICHHU ¢ (hOpMaMu OJITBEPKIEHUSI COOTBETCTBHS.

2. B pe3yabTaTe u3y4yeHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETYyIOUTUMA KOMITCTCHITUSIMU

- BJIaJICHUEM MOHMMAHMs CYITHOCTU U 3HAYCHHUS WH(POPMAIUN B PA3BUTUU COBPEMEHHOTO
WH(OPMAIIMOHHOTO 00IIeCTBa, OCO3HAHMS OMACHOCTH M YTPO3bI, BOZHUKAIIIUX B 3TOM TpOIlecce,
CIOCOOHOCTBIO COOJIIOaTh OCHOBHBIE TpeOOBaHMs MH(POPMALIMOHHON 0€30MMacHOCTH, B TOM YHCIIE
3aluThl rocynapcrBenHol Tainbl (OITK-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKay MPOAYKTOB W M3ICNIUN, DJIEMEHTHl 3KOHOMHUYECKOrO0 aHajih3a B MPaKTHYECKOU
nesrenapaoctH (ITK-3);

- CIIOCOOHOCTHIO TPOBOJAUTH AaHAIW3 ChIpbi, MaTepuaioB W TOTOBOW MPOIYKIIUH,
OCYLIECTBIISAITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3Hamu:

- 3aKOHOJATEJIbHbIE M HOPMATHUBHO IIPABOBHIE aKTHI, METOJIWYECKHE MaTepuajbl IO
TEXHUUYECKOMY PETyJINPOBAHUIO;

- TEpPCIEKTUBBl TEXHUYECKOTO pa3BUTHUSI U OCOOCHHOCTH JEATEIbHOCTH OpraHHu3aluil,
KOMIIETEHTHBIX Ha 3aKOHO/IaTeIbHO-IIPABOBOI OCHOBE B 00JIACTH TEXHUYECKOTO PETYIHPOBAHMUS;

- OCHOBBI TEXHUYECKOTO PETYIUPOBAHMSI.

Ymemns:

- IPUMEHSTh METOJIbI ¥ IPUHIIUITBI CTAHAAPTU3AIUY MIPH Pa3pabOTKe CTAaHAAPTOB U IPYTHX
HOPMATUBHBIX JTOKYMEHTOB;

- TMPOBOJIUTH TOJTBEPKICHHE COOTBETCTBHUS MPOIYKIUH, TPOIECCOB U  yCIYyT
peIbABISIEMBbIM TPEOOBAHUSM;

- IPUMEHSATH METObI KOHTPOJISA U YIPABJICHUS KaueCTBOM,;

- aHaJIM3UPOBATH JAaHHbBIE O KAYECTBE MPOIYKIIUHU U ONPEAEATh MPUINHBI Opaka;

- UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU JJISl MJIAHUPOBAHUS U MPOBEACHUS PalbOT MO
TEXHHUYECKOMY PETYIUPOBAHHIO.

Braoems:



- HaBBIKaMU UCIIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIIPABICHUS KAUECTBOM;

- HaBbIKAMU O(QOpPMIICHUS pE3yAbTATOB HCHBITAHUM W TPHHATUS COOTBETCTBYIOIIMX
peueHui;

- HaBBIKaMU 0(pOPMIICHUS HOPMATUBHO-TEXHUYECKOH JTOKyMEHTAIINH.

3. KpaTkoe coep:kaHue AU CUUIIUHBI

[Tporpamma cocTOUT U3 2-X MOJYJICH.

MOJAYJIb 1.

1.1 Benenne. 3akoH P® «O TeXHHYECKOM pPeryJiMpoBaHUI.

Mepbl  TEXHHYECKOTO  pEeryjJupoBaHUs, OCHOBaHHbIE Ha  3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 32 Ka4eCTBO M 0OE30MaCHOCTh MOCTAaBIAEMON MPOAYKIMU («3aKOH O 3aIlUTe IpaB
OTpeOUTENEI»).

1.2 HeoTBpaTHMOCTH OTBETCTBEHHOCTH M3rOTOBHTE]IS M OPraHU3allMd B LeNH
«M3TrOTOBHTE/Ib- POJaBell- NOTPeOUTEb.

HenobpokauecTtBennass mpoxaykius. VckaxkenHas wuwHbopmamuss o0  (pakTUUeCKHX
xapakTtepucTukax npoaykuuu. danscuduipoBanHas npoaykius. OTBETCTBEHHOCTh MPOJaBla U
U3TOTOBUTEIIS.

1.3 loka3aTebCTBO 100POKAYECTBEHHOCTH peajin3yeMoii MPOIYKIMU H3TrOTOBUTEJIEM.
CBs3b Me:K1y HAIN4MeM Ae(eKTa U BeJTHYNHOH yiepoa.

KavecTBeHHast MpOayKLIUs-yCIOBUE BBDKUBAHUS (PUPM B KOHKYPEHTHOU O0OpbOe.

1.4, TexHuuyeckoe peryJHpoBaHHe, OCYILIECTBJIseMOe TIOCyJapcTBOM B 00/1acTH
0e30nmacHOCTH NPOAYKTOB. TexHHUYecKHe perjiaMeHThl H OLIEHKA COOTBETCTBHS.

Bunel Texnuueckux periaameHToB. ConeplkaHue TEXHHYECKHX periaMmeHToB. [IpaBuia
MOCTPOCHUS.

1.5. ®opMbI TEXHMYECKOTO PeryJMpoBaHMsI.

[TonTBepkeHne COOTBETCTBUS, TOCYAAPCTBEHHBIM KOHTPOJIb, HA30D.

1.6. AkkpeauTanus Kak (popMa rocyJapcTBeHHOI0 TEXHHY€CKOI0 peryJiupoBaHusl.

Ilenn ¥ NPUHIMIIBI aKKpPEIUTAlMU. AKKpEAMUTAIMsi OpraHoB 1O cepTUdUKauuU U
UCTIBITATENbHBIX J1abopaTopuil. CepTU(HUKAIIMOHHBIC UCIIBITAHUS TPU aKKpEeIUTaluu. 3apyOexHas
aKKpeIuTaIHs.

1.7. Mepsbl, npeanycMaTpuBamIiue HCNOJb30BaHHEe N00OPOBOJIBHBIX CTAHIAPTOB H
J00pPOBOJILHOM CePpTUPUKALMH.

KauectBo. Bauenpenue cucrem kauectBa. O0ydeHue u ”HGOPMUPOBAHKE MOTPEOUTEIICH.

1.8. IlpuHuMnbI 4 popMBbI NOATBEP KAEHHS COOTBeTCTBUS. CXeMbl.

MOIVYJIb 2

2.1 MeToau4ecKue OCHOBBI YIIPABJIEHUS KA4€CTBOM.

Craguy >KM3HEHHOTO LHMKIJIA TMPOAYKIMH. MeToAbpl OLEHKH KadecTBa MPOAYKIIHMH.
CranmapTuzanmsi B yIOpaBlICHUW KadecTBOM - MexayHapoaubie cranaaptel cepun  9000.
3apyOeKHBII U OTEYECTBEHHBIN OIBIT YIPABICHUS KA4E€CTBOM.

Konnenmus «BceoO1iero ynpapieHus: Ka4eCTBOM.

MeTtponoruueckoe odecrieueHue KauecTBa MpoIyKIUH.

2.2JInueH3upoBaHue. AKKpeauTanus.

3aKOoH 0 JINLEH3UPOBAHUH.

2.3 CepTudukanus Kak mpoimeaypa noaTBep:KIeHusi COOTBETCTBHUSI.

2.4 TlpuHuunsl 4 popMbl NOATBEPKIEHUS COOTBETCTBHSI.

2.5 CxeMbl cepTH(PUKANNH U IEKJIAPUPOBAHUSA .



Omnucanue cxeM AeknapupoBanus (14-71). u cepTuduKaIum.

2.6 [loOpoBoibHOE  MOATBEpP:KAeHHE  COOTBETCTBMSI.

JKcnopTupyemMast

u

HMIIOPTHPYeMasi NPOAYKIHS, MOMJIeKAIAS 0013aTeJIbHOMY NOATBEP:KICHUIO COOTBETCTBHS.
VYcnoBust BBO3a Ha TeppuTopuio Poccum mpoaykiuu, mouiexanie o0s3arenbHOMY

MOATBEPKJICHUIO COOTBETCTBHUSI.
4. O0beM y4eOHOH TUCHHUIIINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHBIX B akanem.

eMHHIIAX gacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas pa6ora (KP): 0,25 9
Jlexmn (Jlek) 0,17 6
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,08 3
CamocrosTeasHnast padora (CP): 1,64 59
Buja xoHTpoJisi: 3auer 0,11 4

O6bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.

eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonraktHas padora (KP): 0,25 6,75
Jlexumn (Jlek) 0,17 45
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,08 2,25
CamocrositesbHas padora (CP): 1,64 44,25
Buja xonTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«BpIMMCINTEIbHAS MATEMATHKA B TEXHOJIOTHH H NepepadoTke noumepos» (b1.B.J1B.02.01)

1. Henap OMCUMILUIMHBI: HAYYUTh CTYACHTOB TEOPETHUUYECKUM 3HAHMSIM M MPAKTHUECKUM
YMEHUSIM, U HABBIKAM HCIIOJIb30BAHMS COBPEMEHHBIX MATEeMAaTHYECKUX METOJOB C MPUMEHEHHEM
nakera Marematudeckux nporpamm MATLAB nans  pemeHus mumpokoro Kpyra 3agad
BBIUMCIUTENbHON MaTeMaTHKU.

[lenpto HacTOsAmIEro Kypca SBiseTCsl OOy4deHHe ciyliaTelied COBPEMEHHBIM METOAaM
pacyeToB, pacueTHBIX HCCIEIOBAaHUM, aHAINW3a, ONTHMHU3ALMU MPOIECCOB MHXKEHEPHBIX 3aJ1ad C
WCIIOJI30BaHUEM ITaKeTa MaTemMaTudeckux nporpamm MATLAB.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4al0LIUiics 10 mMporpamMme 0aKajgaBpuarTa
JTOJIKEH:

Obaaoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIIOCOOHOCTHIO TMPOBOJUTH AaHAIM3 ChHIPbS, MaTepUaIoB W TOTOBOW MPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3yinbraToB ananu3a (ITK-10);

- CIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJAUTH (PU3NYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUIaTh TUIIOTE3bI U
yCTaHaBIMBaTh TIPAHULIBI MX TNPUMEHEHHs, MPUMEHSAThH METOJbl MAaTeMaTU4YeCKOro aHalu3a Hu
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMeHTabHOro rccienoanus (I1K-16).

3namu:

- (QU3UMKO-XMMHUYECKHE ¥ XUMHUKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOLIECCOB M3MEHEHHUSI arperarHoro COCTOSHUSA Mapo(ra30)->KUIKOCTHBIX CHUCTEM, PEAKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3IeICHUs] XUMUUYECKON TEXHOJIOTHH;

- METO/IbI U AJITOPUTMBI KOMITBIOTEPHOTO MOJIETMPOBAHUS OCHOBHBIX MPOIIECCOB XUMUYECKON
TEXHOJIOTMHM U TEXHOJIOTHYECKUX CXeM XMMHUYECKUX MPOU3BOJICTB;

- TPUHLUINBI TPUMEHEHHUS METOIOJOTUU KOMIIBIOTEPHOTO MOJICIHPOBAHUS XUMHKO-
TEXHOJIOTMYECKHX MPOIECCOB MPU aBTOMATU3MPOBAHHOM IMPOEKTUPOBAHWU M KOMIIBIOTEPHOM
YIPaBICHUN XUMHUYECKUMU MTPOU3BOCTBAMHU.

Ymemns:

- pemarb 3aJa4yd KOMIIbIOTEPHOTO MOECIUPOBAHUS MPOLECCOB Mapo(Ta3o)-KUIAKOCTHBIX
paBHOBECH, aOCOPOLIMH, AUCTUIUTSIIIAY, PEKTUPUKAIIUN U KUJKOCTHON IKCTPAKIIHH;

- MPUMEHSATH IOJYYECHHbIE 3HAHUS MPU PEUICHHH MPAKTUYECKHX 3a7ad KOMIBIOTEPHOIO
MOJIETTUPOBAHUS OCHOBHBIX IIPOIIECCOB XHMHUYECKOM TEXHOJOTMH M TEXHOJOTMYECKUX CXEM
XUMHUYECKHX IIPOU3BOICTB.

Braoemy:

- METOJIJaMU MPUMEHEHHsI CTaHAAPTHBIX MaKeTOB MpukiIaaHbix nporpamm (I1I1IT) u makeros
mozaenupytonmx mnporpamm (IIMII) st MopenupoBaHMsT OCHOBHBIX IIPOLIECCOB XMMHYECKOM
TEXHOJIOTHH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MTPOU3BOCTB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

BBenenue. llenu u 3agaun kypca. Kpatkuii uCTOPUYECKHIT OYEPK Pa3BUTHS OTEUECTBEHHOM
U 3apyOexHOW BBIYMCIUTEIHHOW MareMaTUkd. OCHOBHBIE 3Tambl pa3padOTKH U peanu3aluu
ITOPUTMOB Ha KOMITBIOTEpAX.

Moayas 1. BpluucaurenbHasi maremMatuka. OCHOBHbIe JTamnbl: pa3pabdoTka u
peajmn3anusi aJropuTMoOB Ha KomnblTepax. Cucrema komnboTepHoii marematuku (CKM)
MATLAB nis pemienusi 3a1a4 BbIYUCJIANTEIbLHON MATEeMATHKH.

Tema 1.1. Coz0anue M-npoecpamm u ocnoenvie onepamopol M-a3vika npocpammuposanus
MATLAB. Bapuanmur cmpyxmypwt npoepamm na MATLAB.



- Opranwusanus pabouero crona DesktopLayout;

- OcHoBHbIe onepanuu B CommandWindow;

- OcHoBHbIe onepanuu B Editor;

- JIuneitHo opraHu30BaHHasl IpOorpaMmMa (aJIrOpUTM™);

- BerBneHust ¢ OAHMM YCIOBHEM, HECKOJIBKUMH YCIOBHSIMH, BJIOXKCHHBIC, CO CIIHCKOM
ycnosuid. if, switch; normueckue onepanuu and, or, not;

- Lukisl cO CYETYMKOM, C MPEIyCIOBHEM, C TOCTYCIOBHEM, C MPEPHIBAHUEM ITOJHBIM U
NpepbIBAHUEM YACTUYHBIM, C 33JaHHBIM IIaArOM CYETYMKA, C OTACIbHBIM OTCYCTOM UTepaiuii; for,
while, break, continue; ¢ Bei30BOM (hyHKIHIT; ¢ muamorom ¢ moyib3oBateneM B CommandWindow u B
CHCIHATbHBIX JUATOTOBBIX OKHAX;

Tema 1.2 Cmanoapmusie u Hecmanoapmuvie @yuxkyuu M-a3vika npocpammuposanus u
ocnosHule peuwiamenu (Solvers) MATLAB.

- OyHkuu ¢ rpadhuYeckuM BoIBOAOM pe3ynbTaTtoB; plot, subplot, surf, mesh, polar;

- OYHKIHU C YHCIOBBIM BBIBOIOM pe3yinbpTatoB B CommandWindow;

- OyHKIMY C 3aMMChI0 Pe3yIbTATOB B (haiill;

- OyHKIINY, BIIO)KEHHBIE B TJIABHYIO (DYHKITHIO;

- OYHKINY C IEPEeMEHHBIM YHCIIOM apTyMEHTOB;

- OYHKIIMH, BBI3BIBAIOIIUE IPYTYIO QYHKIINIO, HMsI KOTOPOM MepelaHO KaKk apryMEHT.

Moayab 2. Bextopsl u marpunsbl. CucremMa JHHeHHBIX ajredpanyecKux ypaBHeHMit
(CJIAY).

Tema 2.1. Obpamnas mampuya. Y MHoMCeHUe Mampuy.

- Oneparop inv;

- Onepatopstl strcat, int2str, numa2str;

- Onepatopst length, min, max, mean, sort;

- Onepatops! dot, tril, triu, eye, zeros, ones, diag;

- Onepatopsl rand, linspace, logspace, repmat;

- Onepatopsl Size, det, trace, norm.

Tema 2.2. Memoo I'aycca. Memoo npocmuix umepayuii.

- Onepatopst linsolve, rank, eig.

Tema 2.3. Obycnosnennocms cucmemvl. Yucio 006yciosieHHOCMU.

- Onepatopsl cond, rcond.

Moayas 3. O6paboTka pe3yJbTaTOB H3MepeHHsl OIHON BeauduHbl. [Ipudamxenune
byHKun

Tema 3.1. Kpumepuii Cmwvrooenma.

- Onepatopst polyfit, polyval.
Tema 3.2. Annpoxcumayus.

- Onepatop Isqcurvefit
Tema 3.3. Uumepnonayus.

- Onepatopsl interpl, linear, spline, nearest.
Moayanb 4. UncjieHHOe HHTErPUPOBaHHE
Tema 4.1. Memoovl npsamoy2o1bHUK08

- Oneparopsl SUM, mean.
Tema 4.2. Memoowvr mpaneyuii



- Oneparop trapz.
Tema 4.3. Memoo Cumncona

- Oneparop quad, int.
Tema 4.4. Memoo Hvtomona-Komeca 8 nopsoka

- Onepatop quads.
Moayasb 5. YpaBHeHHE ¢ OTHUM HEU3BeCTHBIM
Tema 5.1. Memoo Oenenus nononam

- Onepatopsl conv, deconv, polyval, polyder.
Tema 5.2. Memoo kxacamenvhbix

- Onepatopsl roots, poly, fzero.
Moayasb 6. CucTeMa HeJIMHEHHBIX YPaBHEeHH
Tema 6.1. Memoo Hviomona-Paghcona

- Onepatopst Solve, diff, subs.
Tema 6.2. Memoo npocmuix umepayuil.

- Onepatopst sSimplify, collect, pretty.
Moayasb 7. OqHoOMepHasi ONTHMH3AIUS
Tema 7.1 MemoOwst 00HOMEPHOU OnMUMU3AYUU

- Oneparopst fminbnd.
MopayJsib 8. MHOroMepHasi ONTUMH3ALHA
Tema 8.1 MemoOdwr mHO2OMEPHOU OnRMUMU3AYUU

- Onepatopsl fminsearch, linprog, fmincon.
Monayas 9. lud¢epeHumnaibHble ypaBHEeHUs!
Tema 9.1 Memoouw pewenus oughghepenyuanvrvlx ypasHeHul.

- Onepatopsl dsolve, diff.
3akiioueHue. 3aKIIOUUTENbHAS JISKIUS 110 IMOJBEJCHUIO0 UTOTOB Kypca.
4. O0beM y4eOHOH TUCHHUIIINHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUILJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 0,22 8
Jlexuuu (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 0,22 8
[Tpaktuueckue 3ausatus (I113) - -
CamocrosiTesbHas padora (CP): 2,67 96
Buja xonTpoJisi: 3auer 0,11 4




Buabl yueOHol padoThl

0O0beM

B 3aueTHBIX

B actponom.

eMHUIIAX yacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 3,0 81
KonraktHas pa6ora (KP): 0,22 6
Jlexunu (Jlek) - -
JlaGopatopusbie padots (JI1ab) 0,22 6
[Tpaktuueckue 3ausatus (113) - -
CamocrosiTesabHas padora (CP): 2,67 72
Buja xonTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«JIucKpeTHasi MAaTeMaTHKA B TEXHOJIOTHH H nepepadoTke mommepos» (b1.B.J1B.02.02)

1. Heap aucuumiIvHbl: (OPMHPOBAHHE Y CTYJICHTOB CHUCTEMbl OCHOBHBIX IOHSTHUH,
UCIIOJIb3YEMBIX Ul TIOCTPOEHUS BAKHEHIIMX MAaTeMaTH4YECKMX MOJENIEH, U MaTeMaTH4eCKUX
METOJIOB JIJIs1 ONIMCAHUS Pa3JINYHBIX POLIECCOB.

2. B pe3yabTaTe UM3y4yeHHs M CHUILUIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JMOJIKEH:

Obnadams CIeTyIOUTUMA KOMITCTCHITUSIMU

- CIIOCOOHOCTHIO TPOBOJAUTH AaHAIW3 ChIpbi, MaTepuaioB W TOTOBOW MPOIYKIIUH,
OCYLIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3UYECKHE M XUMHUECKUE SKCIIEPHUMEHTHI,
IPOBOIUTH 00pabOTKYy HMX pE3yJIbTaTOB M OLEHUBATh IMOTPEUIHOCTH, BBIIBUTATh TUIOTE3bl U
YCTaHABIMBATh TIPAHULIBI MX INPUMEHEHMS, NPUMEHATH METOJbl MAaTeMaTU4YECKOro aHalu3a MU
MOJICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 recienoBanus (ITK-16).

3namo:

- OCHOBHBIEC IOHATHS M METOJbl JUCKPETHOM MaTeMaTHUKH, MATEMATHYECKUX METOJIOB
perieHus npodeccruoHalbHbBIX 3a/1a4.

Ymemy:

- IPUMEHATh MaTEMaTUYECKHE METOBI PH PEIIEHUH TUTIOBBIX PO(ECCHOHATIBHBIX 33/1au.

Braoemy:

- METOJIaMU MOCTPOCHHSI MaTeMaTHYECKOW MOJEIH THIOBBIX MPO(PECCHOHATBHBIX 33134 U
COJIepKATEIbHOW MHTEPIIPETALIMHU MTOJIYYEHHBIX PE3YJIbTATOB.

3. KpaTkoe cogepskaHue JUCHHUILINHBI

BBenenmue.

Ponb nuckpeTHOl MaTeMaTHKHU MpU pa3paboTKe U HKCIUTyaTallil XUMUKO-TEXHOJIOTUYECKUX
CUCTEM.

DJIeMeHTBI TeOPMH MHOKECTB M ajiredpanyecKkne CTPYKTYypbl.

BBenenue B QUCKpETHYIO MaTeMaTuky. Poib OUCKpEeTHOW MaTeMaTUKU MpH pa3paboTKe U
HKCIUTyaTallMl XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLICHUSI U (YHKIMU. 3aJjaHue
MHOXECTB M OCYIIECTBIEeHHE ornepauuii Haa HUMU. CriocoOsl 3aganus. Onepauun oObeAUHEHHS,
IIepECEUEHM ], PA3HOCTH, JOTIOJIHEHUS U J€KapTOBa ITPOU3BEICHUS. AKCHOMAaTHKa TEOPUH MHOKECTB.
Anrebpa KanTopa. MunHmMHM3anus TpencTaBieHWd MHOXeCTB. Jluarpammbr Oinepa-Benna.
bunapupie oTHomeHus. CrocoObl 3amaHus OWHApHBIX OTHomIeHW. CBoHCTBa OWHAPHBIX
oTHomeHud. Pa3ouenus. OTHOLIEHUS SKBUBAJCHTHOCTH M Topsiaka. [IpemcraBieHue N-apHBIX
OTHOLICHWH OWHApHbIMHU. AnreOpa oTHoineHuid. OyHKiuN. VHbEKUUs, CIOPBEKIHUS U OHEKIIHSL.
Anrebpanueckue cTpykTypsl. [lomyrpynmsl. Monounsl. ['pynmsl. IMoxrpymmel. Luxindeckue
rpynnel. ['pynmel  moactanoBok. M3omopdusm rpynm. CMexHbIE KJIACChl IO TOATPYIIIIE.
Hopmansnusie nenurenu. @axrop-rpynmnsl. Konpua: onpenenenus, cBoONCTBa, mpuMmepsl. [loss.

JyieMeHTbI Teopuu rpagdos.

I'padrr. 3amanme um xapakrtepuctukud rpadoB. Buasl rpados. Iloarpadsr. Matpuisi
CMEKHOCTH M MHIMAeHTHOCTU. CTrenenu BepminH. Mapuipytsl Lenu. [ukinbsl. PaccTosinue mexny
BepiurHaMu. Jluamerp u paguyc rpada. YHapHble 1 OuHapHbIe onepaiuu Haj rpadamu. Jononnenue
rpada. Ynanenue M A00aBIeHHME BEpIIMH. YjaaneHue u jobasieHue pedep. OTOXIECTBICHHE
BepmnH. Pacmeruienne BepmmH. OOwvenunenue rpados. Ilepeceuenue rpadon. KommoHeHTHI
CBSI3HOCTU. MocThl. Bepmmnuas u pedepHas CBA3HOCTb. CBSI3HOCTh OPHEHTHUPOBAHHBIX Ipados.
ANTOpUTM  BBIUUCIEHMSI  CBA3HOCTU. BHYTpeHHss1  yCTOMYMBOCTb. BepummHHOE — 4HCIIO



HE3aBUCHUMOCTH. PebGepHoe uYmciio He3aBUCUMOCTH. BepmmHHOe W pedOepHOe MOKphITHE Tpada.
Buemnsas yctoiuMBOCTh. BeprmHHOe M pebepHOE YHCIO BHEIIHEH yCTOWYMBOCTH. LIMKIBI M
pa3pesbl. DitiepoBel LUKIBL. [amMunpTOHOBBI IMKIBL. [lmanapHocts m yknaaka rpados. ['panu
riockoro rpada. Packpacka rpagos. Xpomaruueckoe uncio. I'unoresa getbipex Kpacok. JepeBbs.
Omnpenenenuns. CoiictBa. Teopema Konu. @ynnamenTtanbHas cucreMa HUKI0B. OCTOB HAUMEHBILIETO
Beca. YNOpsI0YEHHbIC IepeBbsi. buHapHbie nepeBbs. JlepeBbsi COPTUPOBKU. AJTOPUTM MOKCKA B
JIepeBE COPTUPOBKH.

ByneBbl pyHKIumn.

Anrebpa nmoruku. bynesor pynkiuu. CrocoOsl 3amanus. byneBsl GQyHKIMH OTHONW M ABYX
NIEPEMEHHBIX U UX cBoWcTBa. Popmyibl OyneBoil anredpsl. OCHOBHBIC 3aKOHBI OyJIEBOW anreOphl.
OkBuBaNIeHTHOCTh (opmyin. Ilpunnun nBoiictBeHHOCTH. CoOBEpIIEHHBIE JW3BIOHKTUBHBIE U
COBEpIIICHHBIE KOHBIOHKTUBHBIC HOPMaIIbHBIE (POPMBI. CHCTEMBI 2JIEMEHTAPHBIX OyIEBbIX ()yHKITHIA.
OYHKIIMOHATBHO MOJTHBIE CUCTEMBI dJIEMEHTAPHBIX OyneBbIX GyHKIMH. [IpuMepsl GyHKIIMOHATHEHO
MOJIHBIX 0a3ucoB. BaxkHelmme 3aMKHYTBIE Kiacchl. Teopema O (YHKIIMOHAJIBHOW TIOJIHOTE.
Munnmvmsais OysneBbix (yHkiuii. CokpallleHHas, TyMUKOBas W MUHUMaibHas (opmbl. KapTer
Kapno. Meton coueranusi uHaekcoB W Meron KyaitHa. MuHMMU3anusa KOHBIOHKTHUBHBIX
HOpMaNbHBIX (popM. OO30p TPHIIOKEHUN NUCKPETHOW MaTeMaTuku. Pa3paborka sddexTtuBHOTO
MaTeMaTHYECKOro, MPOrpaMMHOT0, HH(POPMAITMOHHOTO M TEXHUYECKOTO 0OecreueHus] Ha OCHOBE
METOJIOB IUCKPETHOW MaTEMAaTHKH.

Hcuncienne BbICKa3bIBAHUI.

BBeneHnne B mareMarundeckyro JIOTMKY. KpaTkue cBeleHus M3 MCTOPUM MaT€MaTH4eCKOU
noruku. Pois MaTemMaTnueckoil J0ruKy npu pazpaboTKe U SKCIUTyaTallud XUMUKO-TEXHOJIOTUYECKUX
cucteM. QopmanbHble akCMOMaTH4yeckue cucreMbl. CUMBOJIBI, BBIPAXKEHHS, (DOPMYIIbI, aKCHOMBI.
[IpaBuno BBIBO/A, HEMOCPEACTBEHHOE CIEACTBUE, BBIBOJA, Teopema. Jlormka BbICKa3bIBaHUM.
Jlornueckuii BiBoA. AkcnoMmsl. [Ipasmro modusponens. Teopema IeAyKIUU U TPABHIIO CHILIOTH3MA.
[TomHoTta WM HempoTuBOpeunBOCTh. HezaBucuMoOcTh akchom. PaszpemmmocTts Teopuu. [pyrue
akcuoMaTu3anuu. I[IpoBepka BBIBOAMMOCTH C TOMOIIbI0 HCTHHHOCTHBIX Tabmun. CekBeHIMU
I'eaniena. Monens mupos Kpumnke. Meton pe3omtoruii Poouncona. Meton kinay3 Bonra. O0patHbiii
MeTo 1 MacrnoBa (OaronpusTHeIX HaOOPOB).

Hcuncienne npeIuKkaToB U HeYeTKAas JOTHKA.

Jloruka npeaukaToB. ABTOMaTH3alMs JIOTHYECKOTO BbIBOAA. [lepemenHbIe, QyHKIINHU, TEPMBI,
IpeIuKaTbl, KBaHTOpHL, (opmynbl. OOnacth nedcTBus KBaHTOpa. CBOOOIHBIE M CBSI3aHHBIE
nepemMeHHble. MHTepmpeTauu, paBHOCHIBLHOCTh. Pacmo3HaBanue oOmiesHaunMocTtu. [IpoGiema
pa3pemuMoCcT. AKCHOMBI M TpaBWJIa BBIBOJAA HMCUMCIEHHS IPEIUKATOB. Teopema IeqyKUUU.
HemnpoTuBopeunBOCTh M MONHOTA. BhIHECEHWE KBAHTOPOB W MpelIBapeHHas HOpMalibHas (opma.
CkyneMoBckHe cTaHaapTHble (opmbl. OpOpaHOBCKUMN yHUBEpCYM M Teopema JpOpaHna.
[oncranoBka u yHupukanus. Meto pe3ontonuii u ero noiaHota. CTpaTeruu MeTosia pe3oioLuil.
Jusbronkrel XopHa. [IpuHnyn sjorndeckoro nporpammuposanus. Hederkue maoxxectsa. Heuerkas
noruka. [losBnenne u cytb HeueTkocTH. Dopmann3anus He4eTKOCTH. PyHKIMS MPUHAIEKHOCTH.
JlunrBuctruyeckas nepeMenHas. Onepanuu HaJl HEYETKUMU MHOkecTBaMu. Heuerkast apudmernka.
Mertonas! nedazsudukanuu. Heuerkue otHomenus. CTaHaapTHbIE HEUETKHUE JIOTUYECKHUE OIEepalltu.
Heuerkuii BbiBOoA. CTENEeHM HMCTMHHOCTA W CTENEHW YBEPEHHOCTHM. HeweTkuii aHaimor meronaa
PE30JIFOLIHNA.

Koneunsblie aBToMaThl, Mammmubl Thopunra-Ilocra, c10KHOCTh BHIYUCIEHHUI.

DneMeHThl Teopuu aBToMaToB. [loHSATHE aBTOMATHOTO mMpeoOpa3oBaHUs HHPOPMAIUH U
KoHeyHoro aBromara. CrocoOsl 3aanus aBToMaToB. ABTOMaThl Munu u Mypa. [Iporpammuas u



anmaparHas pealu3anus aBTOMaTOB. DKBHUBAJICHTHOCTh M MUHUMU3ALUS aBTOMATOB. MalluHbI
Toropunra-Ilocta. ®@opmanuzanuss HOHATHS anroputMa u (QopMajbHBIE MOJAETH aJTrOPUTMOB.
Mammna TriopHHTa: onpenenenus, cBoiicTsa, rpadsl nepexonos. Mammuna Iocta. IIporpamMmer s
mamuH. [IpoGnema pacno3HaBanus. I[Ipobrema OCTaHOBKH. AJITOPUTMHUYECKH HEpa3pelIrMble
npo6aembl. CI0XKHOCTh aNrOpUTMOB. Mephl CIIOKHOCTH. BpemMeHHass U eMKOCTHasi CIO0XKHOCTb.
ACUMIITOTHYECKAsI CIOXKHOCTb, MOPAIOK CIOKHOCTH, CIOKHOCTh B CPETHEM M B XYAIIEM CilydYae.
Tpynuopaspemumbie 3anaun. HenerepmunupoBanHas mamuHa Teiopunra. Kmacesr P u NP. NP-
nosHble 3agaun. NP-momHOTa poOaeMbl BEIMOJIHUMOCTH (OPMYIT JIOTHKH BBICKa3bIBaHH. O030p
MPUJIOKEHUA MaTEMaTHYEeCKOM JOruku. HampaBiieHust UCoOJIb30BaHMS ammapara MaTeMaTHYeCKOu
JOTHKH B 3a/1a4ax MpakTuueckoil nHpopmatuku. Crnenudukanus U BepupHUKaLUs MPOrpaMMHO-
anmapaTHbIX IPOEKTOB, JOTMYECKOE MPOrPpaMMUPOBAHUE, IIOCTPOCHUE OHTOJIOTHM, S3BIKU OOIICHUS
MHTEJJIEKTYaJIbHBIX ar€HTOB.
4. O0beM y4eOHOH TUCHUILINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax
OO0mas TpyA0€eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 0,22 8
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) 0,22 8
[Tpaktuueckue 3ausatus (113) - -
CamocrosTeasHnasi padora (CP): 2,67 96
Buja xonTpoJsi: 3auer 0,11 4
O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonraktHas pa6ora (KP): 0,22 6
Jlexumn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) 0,22 6
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesbHas padora (CP): 2,67 72
Buja xoHTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI

«/lomoJITHUTEJIbHBbIE IJIaBbl (PU3MKHN B TEXHOJIOTHH U NepepadoTKe MOJIMMePOB»

(51.B./1B.03.01)

1. Heab AUCHUILIUHBI: TPUOOPETEHUE CTYICHTAMHU 3HAHUH 110 OCHOBHBIM pa3jienam (GU3uKu
Y YMEHUIO IPUMEHATh UX B JPYTMX €CTECTBEHHOHAYYHBIX JUCIUIIINHAX.

2. B pe3yabTaTe UM3y4yeHHs M CHUILUIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITCTCHITUSIMU

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTE OOpa0OTKY WX pE3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMaTUYeCKOTO aHalu3a H
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOro rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOPH JUIsl PeIleHUs
BO3HUKAIOIMUX (PU3MUECKHUX 3a/1ay, CaMOCTOSITEIbHOIO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpPeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namo:

- (hM3MUECKHE OCHOBBI KBAHTOBOW CTATUCTUKHU (MCXOTHBIC «0a30BBIC) MOJI0KECHHUSI, OCHOBHBIC
KBaHTOBBIE CTATUCTUYECKHUE PACIIPECIICHHUS);

- 3JIEMEHTHI 30HHOM TEOPUU MPU TPAKTOBKE PA3JIMYHBIX CBOMCTB METAILIOB, JUIIEKTPUKOB U
MOJIYITPOBOTHUKOB;

- 0a3oBble (PU3MUYECKHE TIOHATHS O KBAaHTOBBIX TEOPHUAX TEINIOEMKOCTH (Ha TpUMeEpe
KPUCTAJUTMYECKUX TEN);

- 3JeMeHTbl (QU3WKH TBEPAOro Tenla (MCXOJIHbIE TMOHATUS O KpUcCTaiorpaduu, TUHax
KPUCTAIIMYECKUX CTPYKTYP; CBEACHHUS O SIBJICHUU U KBAaHTOBOM TPAKTOBKE CBEPXITPOBOAUMOCTH).

Ymemu:

- TMPUMEHATh UCXOAHBIE (uU3HUecKHe (TECOpeTHUYECKHEe) 3HaHUs TMPH  PEHICHUH
po(heCcCHOHANBHBIX 3a]1a4;

- MPOBOJIUTH OIICHOYHBIE PAc4Y€Thl M OCYIIECTBIATH (HA KAUECTBEHHOM YPOBHE) aHAIM3,
Ha0II0aEMBIX SIBJICHUIA.

Braoemy:

- HaBbIKaMM OOOCHOBAaHHS CBOUX CYXKICHHM, YTO CHOCOOCTBYET MpPaBUILHOMY BBIOOPY
METOJUKH MTPOBOAMMOIO CTYJICHTOM HCCIIEIOBAHMUS.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

1. D1eMeHTBI KBAHTOBOM CTATHCTUKH

DneMeHThl KBaHTOBOM CTaTUCTUKU. KBaHTOBas cuctema U3 OJMHAKOBBIX YacTull. [TpuHIun
TOXKJIECTBEHHOCTH OJMHAKOBBIX YacTUIl. CHMMETPHYHbIC 1 HECHMMETPUYHBIE BOJIHOBBIC (DYHKITHH,
OTIMCHIBAIOIIUE COCTOSIHHSI TOXKIECTBEHHBIX MUKpouacThil. bo3ous! u pepmuonsl. [Ipuniun [aymm.
KBanTtoBbI€ cTatrcTHyeckue pacnpenenenus boze-Ounnmreitna 1 ®epmu- {upaka. BeipoxaeHHbIN
AJICKTPOHHBIN Ta3 B KpUCTAIIaX (METaJUIbl).

2. MeTayuibl, AUIJIEKTPUKH U MOJYNPOBOJIHUKY € TOYKH 3peHHs 30HHOH Teopuu

OHeprerudeckue 30HBI: craructuka @Oepmu-lupaka, sHeprus Depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KprucTamia: 3¢ (GeKTUBHAS Macca dJIEKTPOHA.

3. DaeMeHThI GU3MKH TBEPAOTrO TeJa.

@usuka tBEpHoro tena (OTT): onpeneneHue, cBA3b C APYTUMU TUCHMILIMHAMU, OOBEKTHI
U3YYCHHUS, Kpyr pemaeMmbix 3amad. CBsi3p ¢ kpucrawiorpapueil, KpucTamoQu3ukoil u



kpuctayuioxumueil. KonnencupoBannoe cocrosiuue. [loaxon k onucannio TBEpAbIX Ten. CTpyKkTypa

KpuctaymioB. CuMMeTpust U PU3NUIECKUE CBOMCTBA KPUCTAIIIOB. THITBI KPUCTALUTUIECKUX CTPYKTYP

(oOmas xapaktepuctuka). [ImoTHBIE yrakoBKH: KyOuWdecKkass U TeKcaroHalibHas (Ha Ka4eCTBEHHOM

ypoBHe). [ToHsATHE 0 CBEpXITPOBOAMMOCTH (KBAaHTOBEIE MPEACTABICHUS HA KAYECTBEHHOM YPOBHE).
4. O0beM y4eOHOH TUCHHUIINHBI:

O6bem
Buanbi yueOHoii padoThI B 3aueTHEBIX B akazem.

eAMHHIIAX Jacax
OO0mas TpyA0eMKOCTh JUCHUIJIMHBI 0 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 0,22 8
Jlexmn (Jlek) 0,11 4
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 2,53 91
Bua KOHTpOJISA: IK3aMeH 0,25 9

O6bem
Buabi yueOHoii padoThI B 3auernbix | B actponom.

eAMHUIIAX Jacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakTHas pa6ora (KP): 0,22 6
Jlexmn (Jlek) 0,11 3
JlaGopaTtopHsie padoTs (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrosTeasHnasi padora (CP): 2,53 68,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI

«Slnepnas pu3nka B TEXHOJIOTHH U nepepadoTke moaumepon» (b1.B./1B.03.02)

1. Heab AUCHUIIAHBI: TPUOOPETEHNE CTYICHTAMHU 3HAHUH 110 OCHOBHBIM pa3jienam (GU3uKu
¥ YMEHUIO MPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCITUTLINHAX.

2. B pesyabTare H3y4eHHs JMCHHMIIMHBI 00y4YalOLIUiics 10 MporpamMme 0aKajgaBpuarTa
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJIUTH (PU3NYECKHE UM XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUIaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMaTUYeCKOro aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M AKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHUS OCHOBHBIX (DU3MYECKMX TEOPHM JUIsl PeIleHUs
BO3HUKAIOIMNX (DU3MYECKHUX 3373y, CaMOCTOSTEIILHOTO MPUOOPETeHUs (PU3NYSCKUX 3HAHUHU, IS
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3nams:

- hu3HYecKre OCHOBBI KBAHTOBOW CTATUCTUKHU (MCXOIHBIE «0a30BbIE» MOJI0KEHUSI, OCHOBHBIE
KBAHTOBBIC CTATUCTHUYECKHE PaCTIpeIeIICHNs);

- OJIEMEHTHI 30HHOW TEOPUU IIPU TPAKTOBKE PA3IIUYHBIX CBOMCTB METAJIOB, TUAJICKTPUKOB U
MOJTYTIPOBOTHUKOB;

- 0azoBble (hU3MUECKHE TOHSATUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (Ha MpUMEpe
KPUCTAJUTMYECKUX TEN);

- 3JeMeHTbl (QU3UKH TBEPAOro Tena (MCXOJIHbIE TMOHATUS O KpUcCTaiorpaduu, TUIax
KPUCTAIIMYECKUX CTPYKTYP; CBEACHHUS O SIBJICHUU U KBAHTOBOM TPAKTOBKE CBEPXITPOBOAUMOCTH).

Ymemn:

-  TPUMEHATHh HWCXOAHBIC (U3MUECKHEe (TCOPETHYECKHE) 3HAHUSA TPU  PEUICHUU
po(heCcCHOHANBHBIX 3a]1a4;

- TIPOBOJMTH OIICHOYHBIE PACUETHl M OCYIIECTBISATh (HAa KAa4eCTBEHHOM YpPOBHE) aHAIU3,
Ha0II0JaEMBIX SIBJICHUIA.

Braoems:

- HaBbIKaMM OOOCHOBaHHS CBOUX CYXKICHHM, YTO CIOCOOCTBYET MpPaBUILHOMY BBIOOPY
METOJIUKH TTPOBOANMOTO CTYJCHTOM UCCIICIOBAHHSI.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

3.1. MecTo 1 3HaYeHHUe ATAePHON PU3UKH

[Ipeamer SAD. Mecto u 3Hauenue D B coBpeMeHHOM ecTecTBO3HAaHMU. OCHOBHBIE 3a/1a4H,
mporpamMma U CTpykTypa Kypca. OcHoBHble dTambl pasutus SD. Buasl (yHmamMeHTambHBIX
B3aUMOJICUCTBUH. Macmtabbl U €IUHHIBI MU3MEpeHUN (U3NYEeCKuX TUCHUTIINH. OCOOECHHOCTH
(bU3UYECKUX SBJICHUN B MUKPOMHUPE.

3.2 CtaTu4yeckue CBOiCTBAa AaTOMHBIX si/iep

OCHOBHBIE CTaTUYECKUE CBOMCTBA SJIEP: MACCOBOE YMCIIO, AJIECKTPUUYECKUM 3apsijl, COCTaB,
pa3Mmepbl, DSHEpPrusi CBS3U, CIOUH, MOMEHT KOJMYECTBA JBUKEHUS, MArHUTHBIM MOMEHT,
KBaJApyNoJibHbIA MOMEHT. CBOWCTBA SEPHBIX CrJl. OCHOBBI TEOPUH SAEPHBIX CUJl. MOAEIIN aTOMHBIX
saep. Paznen Bunbl painoakTHBHOCTH, PaIMOAKTUBHBIE CEMENCTBA. 3aKOHBI IPOCTOTO U CIOXKHOTO
pPaAMOaKTUBHOTO pacmaia. 3aKOHOMEPHOCTH anb(a- 6eTra- u ramma- pacnazga. [lonstue o saepHoOi
sHepretuke. [IpoOiieMbl ¥ TEPCIEKTUBBI PA3BUTHS MHUPOBOM M OTEUECTBEHHOW DHEPTETUKH, POJIb



ATOMHOMW SHEPruu. DJIEeMEHTapHas T€OpUs AEIEHUs. DHEPrusi U NPOAYKThI AeiaeHus saep. OCHOBBI
LEMTHOrO Ipoluecca. fnepHble peakuuu cuHTe3a. TepMosiepHble peakiuu BO BceneHHOM U B
nabopaTopHbIX ycnoBusx. [IpoOiaeMbl ynpaisieMoro TepMOsSAEpHOTO CHHTE3a

3.3 BzaumojeiicTBHe U3/Ty4YeHHS C BelleCTBOM

Honusupytomiee uznydenue. OO0Imume 3aKOHOMEPHOCTH B3aMMOJACHCTBHUS HOHU3UPYIOIIETO
U3JIy4EHHUS] ¢ aTOMaMH BELIECTBA. B3anMoaelcTBHE TAXKENbIX 3apsKEHHBIX YaCTHUL[ C BEIIECTBOM.
B3anMopeiicTBre 2JIEKTPOHOB U TaMMa- KBaHTOB ¢ BEHIECTBOM. [Ipobern 4acTuI] HOHU3UPYIOIIETO
usnedyeHus B BeunlectBe. Knaccuduxanus siaepHbIX peakiuil. 3aKOHBI COXPAHEHUS B SJEPHBIX
peakmusax. MexaHW3Mbl U TapaMeTphl SAEPHBIX peakiuid. OCOOCHHOCTH SIEPHBIX PEaKIIUM,
NPOTEKAIOIUX IPH BO3JCHCTBUM YACTHIl, UMEIOIIMX pa3IMYHbIE MapamMeTpbl (SHEpreTUYecKHe,
MacCOBbIE, 3apsAJ0BbIE, KOPIYCKYJISPHO-BOJHOBBIE). VICTOUHMKM 3apsyKEHHBIX YacTHI] U IaMMa-
KBAaHTOB. VICTOUHMKM HEHTPOHOB M JAPYrMX HEHTpalbHbIX yacTull. [IpuHUIMIBI OOHAapyXKeHu,
pamguomerpun U crnekrpomerpun B SD. Perucrtpanus 3apsKEHHBIX M HEUTPAIbHBIX YaCTHULL
pa3In4YHbIX 3HEpruil. ['a30BbIe, MOTYNIPOBOAHUKOBBIE, CHHUHTUIUISILIMOHHBIE U TPEKOBBIE IETEKTOPHI.

4. O0beM y4eOHOH JUCIHIINHBI:

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.

eAMHHIIAX gacax
OO0mas TpyA0€eMKOCTh TUCHUIJIMHBI 0 Y4eOHOMY IJIaHY 3,0 108
KonraktHas padora (KP): 0,22 8
Jlexumn (Jlek) 0,11 4
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 2,53 91
Buja xoHTpOJISI: IK3aMeH 0,25 9

O0bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.

eAMHHIIAX gacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonraktHas pa6ora (KP): 0,22 6
Jlexmm (Jlek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrosiTesabHas padora (CP): 2,53 68,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUIIIIMHBI
«/lomostHUTENIbHBIE IJIABBI XUMUM U Gu3uku noaumepon» (b1.B.J1B.04.01)

1. leas AMCUMIIMHBI — JOPMUPOBAHUE Y CTYJACHTOB OCHOBHBIX NIPECTABICHUN O XUMHH U
¢u3uKe NOIMMEPOB, OCOOCHHOCTSIX CBOMCTB IMOJIMMEPOB U 3aKOHOMEPHOCTSIX, UX 00pa30BaHUs.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpaMme 0aKajJaBpuarTa
JAOJIAKEH:

Obnadams CIeTyIOUTUMA KOMITCTCHITUSIMU

- TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEILIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKarIUX B okpysxkatoniem mupe (OI1K-3);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBOWCTB XWMHYECKUX DSJIEMEHTOB, COCAMHCHHA U
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccunonanbHoi aestenbroctu ([1K-18);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 WH(MOPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- OCHOBHBIE MPOIIECCHI LIEMTHON OTUMEPU3ALIHH;

- HEOOXOIUMBIE YCITOBHUS 0€300PBHIBHON («IICEBAOKUBYIIEH ) MOTUMEPHU3ALINH;

- KOJIMYECTBCHHBIE KPUTEPUU OTHOCUTEIHHONW aKTUBHOCTH COMOHOMEPOB MpH IEMHOM
COTIOJTMMEPHU3ALINY;

- IOHSITUE «IIpeIeNTbHAs TEeMIIepaTypa MoJIMMepU3aum» u cxemy Q—e;

- cTaauy 00pa30BaHUs U MPEKPAIICHHs POCTa MAKPOMOJIEKYT MPY MOJUKOHICHCAIUH;

- OCHOBHBIE OTJIMYMS peakuMid Ha TMOJIMMepax OT AaHaJOTHYHBIX  pPeaKIUi
HU3KOMOJIEKYJISIPHBIX BEIECTB;

- OCHOBHBIE (P (HEKTHI MOTMMEPAHATIOTUYHBIX PEaKITHi;

- TATIBI Me30()a3 MOJTMMEPOB;

- 0COOEHHOCTH KPUCTAIIIMYECKOI0 COCTOSIHUS TOJIMMEPOB;

- 0COOEHHOCTH CBOMCTB CTEKIIOO0PA3HBIX U BSI3KOTEKYUUX ITOJTHMEPOB;

- I9Th BO3MOXXHBIX TUIIOB YIOPSIOYEHHOCTH B MOJIMMEPAX.

Ymemns:

- ONpeAeNsATh THUIl TMOJMUMEpPU3alUU (PaJAUKAIBLHON, AHWOHHOW, KATHOHHOH, WOHHO-
KOOPIMHAIIMOHHON );

- yCTaHaBJIMBaTh B3aHMMOCBA3b KHHETHYECKHUX IApaMETPOB C MOJEKYJISIpHOM Maccoi
00pa3yromuxcs MoJIMMEpPOB;

- OIPENeNsITh KOHCTAaHTY PaBHOBECHS MOJIMKOHICHCAIINH;

- OLICHUBATH KOIPPUITMECHT MOTUMEPU3ALINH TT0 CTENICHHU 3aBEPIIICHHOCTH MOJUKOHICHCAIIUH;

- OIICHUTH BIIMSIHHE TEMIIEPATyPhl HAa CKOPOCTH MPOIIeCcca U MOJIEKYIISIPHYIO MacCy MoJIMMepa,
00pa3yromierocs B yCIOBUSX PABHOBECHOU MOJIMKOHICHCAIIUM;

- OIICHMBATh BKJAJ TEX WJIA HWHBIX B3aMMOJICHCTBHA TpPHU XUMHUYECKUX MPEBPAIICHHUSX
MOJIUMEPOB;

- BBIOMPATh METO/ CIIMBAHUS UCXOS U3 CTPOCHHSI MAaKPOMOJIEKYJI;

- OLICHUBATh KHHETHKY KPUCTATU3ALUN TOJIUMEPOB;

- OIPENENSITh TEMIEPAaTyphl (a30BbIX U PUINYECKUX MTEPEXOI0B B MOIUMEPAX.

Braoems:

- METO/IaMHU OIICHKU OTHOCHTEILHOW aKTUBHOCTH COMOHOMEPOB MPH COMOJIMMEPH3AIUH;

- METOJIaMHU pacueTa TepMOJl THAMHUYECKHX TapaMeTPOB MOJIMMEPH3AIUH;

- IPUEMaMHU PETYIHPOBAHUS COCTABA COMOJIMMEPOB MPH IETTHON COMOIMMEPHU3AIUH.



- IpUeMaMu pacuera COAEpKaHHS N-MEPOB Ha pa3HBIX CTEMEHSIX 3aBEPIIEHHOCTH
MOJIMKOHACHC AT

- MPUEMaMH OLIEHKU KHHETUYECKHUX MapaMeTPOB MOJUMEPaHATIOTHYHBIX PEBPAILLECHUA;

- METO/IaMH OIICHKU (pa30BBIX U PUINIECKUX COCTOSHUHN TTOTUMEPOB.

3. Kparkoe comepxkanue Q1 CHUNIITHHBI

3.1. IlenHbie mporecchl 00pa3oBaHUS MAKPOMOJIEKYII.

PanukanpHas nonuMepuzanus. Peakiuu nepegayuu Henu Npyu paauKaabHOM MOJIUMepU3aliu.
OHepreTuyeckue U TEPMOJAMHAMUYECKUE XAPAKTEPUCTUKU PATUKATIBLHOM MOJUMEpU3AIUH.
[Tonumepu3aius MOHOMEPOB C IByMS U 0oJiee HEHACHIIIICHHBIMU CBSI3SIMH.

Nonnas  nonmumepusanusa.  MOHHO-KOOpAWHALIMOHHAsA  nojauMepusauus.  MoHHad
MOJIMMEPU3AIUs TETEPOILUKIIOB.

Hennas cononumepusanus. PagukansHasa conoauMepusanus. MloHHas conoamMmepu3ausi.

OO01ue CBeICHUS O «KUBYIIEH» MOJIMMEPHU3aIUH.

3.2. CryneHyaTsle TMpoOIECCHl 00pa3oBaHus Makpomojekyin. OOpa3oBaHHE PEAKIIMOHHBIX
neHTpoB. Ctanusa oOpa3oBaHMs LEMHBIX MOJEKYJ MpU MoJUKOHAeHcanuu. Craausi nmpekparieHus
pocta  MakpoMOJIeKyl B  CTyNEeHuYaThlXx Impoueccax. [lodukoHmeHcanusi B pacIUlaBe.
[TonukonaeHCcanus B pacTBOpe. IMYIbCUOHHAS MOJIMKOHAeH caus. Mexda3Has moIuKoHIeH CaHsL.

3.3. Xumuueckue peakuuu noiumepos. [lonumepHsie 3¢h(eKTsl mpu moauMepaHaJIorHuHbIX
npeBpanieHusX. PeakimonHas criocoOHOCTh oMuMepoB. Luknu3anus npu moJuMepaHaTOrHIHbIX
npeBpalieHusx. Peakiuu qecTpyKIuu ¥ CIIMBaHUSL MAKPOMOJIEKYJL.

3.4. OcoOeHHOCTH YIOPSAAOYEHHOTO COCTOSIHMS MNOJUMEpOoB. Me3oMoppHOE COCTOSHUE
BeniecTs. JKuikue 1 mactudeckue KpucTauibl. [ 1oOynspHbie KpUcTalibl OJUMEPOB. JIMOTpONHbIE
KUJKUE KPUCTAJUIBI )KECTKOLETHBIX MOTUMEPOB. TepMOTPOITHbIE KUAKUE KPUCTAIUIBI TOJIUMEPOB

3.5. Kpucramnumueckue moaumepsl. Knnetnka u 0COOCHHOCTH KPUCTAILTU3AIMH TTOJIUMEPOB.
Cnernudurka CBONCTB KPUCTAUIMUYECKUX MOJUMEPOB. MeXaHMUECKHE CBOMCTBA KPUCTAJUTMYECCKUX
MOJIUMEPOB.

3.6. MeTozp! onpeseneHns PU3MUECKUX COCTOSTHUM MouMepoB. CTEKI000pa3HOe COCTOSHUE
MOJIMMEPOB, OCOOEHHOCTH MX MEXaHMYECKHX CBOWCTB. Bs3koTekydee COCTOSIHHE MOJIMMEPOB.
MonenbHbIN METOJT U3YUCHHUS PEeNlaKCAlMOHHBIX MEXaHUYECKIX CBOMCTB aMOP(HBIX MOJTMMEPOB.

4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax
OO0mas TpyA0€eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 0,33 12
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrosTeasHnasi padora (CP): 2,56 92
Buja koHTpOJISi: 3a4eT ¢ OlleHKOM 0,11 4




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonraktHas pa6ora (KP): 0,33 9
Jlextuu (Jlek) 0,11 3
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrosiTesabHas padora (CP): 2,56 69
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTanUs pado4yeil NPOrpaMmMbl JUCUUIIIMHBI
«DU3NKO-XUMHYECKHE OCHOBBI epepadoTku notumepos» (b1.B.J1B.04.02)

1. Heab A cuMNIMHbI — 03HAKOMHUTH 00Yy4YaIOUINXCS C MOJIESIMU U TTOJX0aMH, IPUHATHIMU
JUIS ONMCAHMs TOJMMEPOB B Pa3IMYHBIX COCTOSHUSAX, OOO3HAYUTH COBPEMEHHBIC TEHACHIMH B
Pa3BUTUU TEOPETUUYECKUX MPEACTABICHUI O CTPOCHUU HAAMOJIEKYISIPHOU CTPYKTYpPbI MOJIMMEPOB,
U3YYUTh XapaKTep U3MEHEHHUs CTPYKTYPBl MaTepUaIoB MpH mepepadoTke, chopMUPOBATH LIETOCTHOE
MPEJCTaBICHNUE O CTPYKTYpE U CBOWCTBAX MOJIMMEPOB.

[IpenMeT u3y4yeHHs] AUCUMUIUIMHBI COCTABISAIOT: HM3y4YE€HHE OCOOCHHOCTEH (U3NYECKUX

COCTOSTHUI TOJMMEPOB; B3aMMOCBSA3b CBOMCTB MOJHMMEpPAa C TEXHOJOTHYECKUMH MapaMeTpaMu
nepepaboTKy; MyTH U MeTOJIbl 3P(HEKTUBHOTO YIpPaBIEHUS CBONCTBAMH MOJUMEpPA, B3aUMOCBS3b
CTPYKTYpBI, CBOKCTB, IMPOIECCOB TNepepaboTKM U TMPUMEHEHUS BAXHEUIINX IMpeICTaBUTEICH
CUHTETHUYECKUX MOJIUMEPOB.

2. B pesyabTare H3y4eHHs JMCHHUILIMHBI 00y4YalOLIUiics 10 MporpaMMe 0aKajJaBpuarTa
HOJIKEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUS O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XUMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, MPOTEKAOIINX B oOkpyskatoiem mupe (OI1K-3);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAUHEHHHN H
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(DOpPMAIUIO, OTCUYSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3namop:

— 3aKOHOMEPHOCTH XUMHUECKUX U (PU3UYECKUX MPOIECCOB MPH nepepaboTke MOIMMEPHBIX
MarepuasoB;

— METOZbI ONTUMM3ALUN CBOMCTB NMOJMMEPHBIX MaTepUasoB;

— METObI OLIEHKH 3(p(PEKTUBHOCTHU MPOLIECCOB MEePepadbOTKH MOIMMEPHBIX KOMIO3UIIMOHHBIX

MaTepHUaoB.
Ymemes:

- IPUMEHSTH TEOPETHYCCKUE 3HAHUS VISl IPE/ICKa3aHMs TOBEJICHNUS TIOJIMMEPOB B MPOIIECCe
nepepadoTKH.

— BBIOMpATh TEXHOJIOTHYECKUE MApaMEeTPBI JJIsl KOHKPETHBIX TEXHOJIOTHYECKUX MPOLIECCOB €
y4€TOM 0COOCHHOCTEH XMMUYECKUX U (PU3UKO-XUMHUECKUX CBOMCTB MOJIMMEPHBIX MaTepUasoB;

— IPOTHO3UPOBATH CBOMCTBA U 9KCILTYaTallUOHHBIC BO3MOKHOCTHU IMMOJIMUMCPOB.

Bnaoemu:

— METOaMHU OMpEeNieHUs] ONTHUMAJIbHBIX M PalMOHAIBHBIX TEXHOJOTMYECKHUX DPEKHUMOB
paboThl 000PYIOBaHUS MTPOIIECCOB MEPEPAOOTKH MOJIUMEPHBIX MaTEPHAJIOB;

— MPUHIUIIAMH COBMECTUMOCTH U CHHEPTrU3Ma UHTPEIUEHTOB MOJTUMEPHBIX KOMIIO3UTOB;

— METOJIaMH OIICHKH U PETrYJIMPOBAHUS CBOIMCTB MMOJUMEPHBIX MaTEPUATIOB.

3. Kparkoe comepxxanue Q1M CUMILIAHBI:

JlucuuIuiiHa — BKJIFOYAET  pasfiesibl, IOCBAIICHHBIE OCOOEHHOCTSM  Je(OopMarmoHHO-
IPOYHOCTHBIX CBOMCTB aMOP(HBIX U KPUCTAUIMYECKUX MOJMMEPOB, 00JacTH pabOTOCIIOCOOHOCTH
IJIACTMACC U 3J1aCTOMEPOB, BOIPOCaM IUTacTU(QUKAIINH, TOTYYEHUS CMECel U pacTBOPOB MOJIUMEPOB.
3HAYUTENIbHOE MECTO 3aHMMAlOT BOMPOCHl (POPMHUPOBAHUS CTPYKTYpbI, MPOYHOCTHBIX CBOWCTB,
TETIO(PU3NUECKUE CBOMCTBA, a TAKKE OCOOCHHOCTSAM PEOJIOTUH TOJIUMEPHBIX CHCTEM.



OTnenbHBIM pa3fen MOCBALIEH BOMPOCAM OTBEPXKIEHHUS OJIMTOMEPOB M BYJIKaHU3ALMU

Kay4yKOB;
MaTepuasoB, a TAKXKe PEryIUPOBAHUS OCTATOYHBIX HAMPSKEHUIA.

OH BKJIIOYAaeT TAaKKe MPUHIMIBI (OPMUPOBAHUS pELENTYp COOTBETCTBYIOLIMX

3aKJIIOYUTENbHBIA pa3fiel Kypca IMOCBSIIEH aHalu3y IyTed pPEryJupoBaHHs CBOMCTB

TEPMOTUIACTOB U PEAKTOIIACTOB B MpOIecce MepepadboTKH.
4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX Jacax
Oo6masi TpyA0eMKOCTh TUCIHHUILJIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
KonrakTHas padora (KP): 0,33 12
Jlexuu (Jlek) 0,11 4
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesabHas padora (CP): 2,56 92
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4
O0bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 0,33 9
Jlextuu (Jlek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrosiTesabHas padora (CP): 2,56 69
BuJ KOHTpOJISA: 3a4eT ¢ OLeHKOI 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«DU3UKO-XUMHUYECKHE OCHOBBI MOJTYy4YeHUs] MOJUMEPHBIX IJIEHKO00Pa3y0IMX MAaTEPHUAJIOBY
(b1.B./1B.04.03)

1. Heab AMCUMIINHBI: IPHOOPETECHUE 3HAHUM, YMEHUN M HaBBIKOB B 00JaCTH XUMUH U
TEXHOJIOTHU CHUHTE3a IOJHMEPHBIX IJIeHKoOoOpa3ywmux BemecTB. OOydeHHE CTyIEHTOB
MPUHIIMIIAM BBIOOpA MJIEHKOOOPA3YIOUIUX BEIIECTB JJISl JAKOKPACOUYHBIX MAaTEpUaOB Pa3IUMYHOIO
Ha3HAYCHMUS.

2. B pe3yabTaTe u3y4eHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOCHUH BEIIECTBA, PUPOJIE XUMUUYECKON CBSI3U B
Pa3TUYHBIX KJIaccaX XUMHUYECKUX COSAMHECHUU NJIsl MOHMMAHMs CBOMCTB MaTepUaIoB M MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, MPOTEKAIUX B okpyxkatoniem mupe (OI1K-3);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHHH U
MaTepHaJoB Ha MX OCHOBE JJIS pelreHus 3aaad npodeccruonansuoi aesrenproctr (ITK-18);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAalLMI0, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namu:

- pa3IMYHbIC BUJIBI INIEHKOOOPA3yOIINX BEIIECTB U TUIEHKOOOPA3YIOIINX CUCTEM;

- KOMITOHEHTHI KOMIO3UIIHHA JJIsI pA3TUYHBIX CUCTEM IUIEHKOOOPa3yIOIIUX BEIIECTB;

-OCHOBHBIC TEXHOJIOTUYECKHME U XUMHYECKHE TIPOIECCHl IMPOM3BOJICTBA Pa3IUYHBIX
MJICHKOOOPAa3yIOINX BEIIECTB;

- MEXaHU3MbI TUIEHKOOOpa30BaHUs AJIs Pa3IMYHBIX THIOB IJIEHKOOOPA3yIOIIUX BEIIECTB U
CHUCTEM TIJICHKOOOPa3yIOIIHX.

Ymemu:

- OXapaKkTepH30BaTh IJIEHKOOOPa3yolllie MaTepraibl 0 YKa3aHHBIM IMapaMeTpaM;

- o100paTh KOMITOHEHTBI JUISI KOMIIO3UIIHIA C TIETBI0 TTOMYyYSHUS JTAKOKPACOYHBIX TOKPHITHIA
C ONPENEIICHHBIMU CBOMCTBAMM;

- OITUCATh TEXHOJOTHYECKUH MTPOIECC B €T0 MApaMETPHI ISl TOTYICHHUS IHIEHKOOOPa3yIOIIero
BEIIECTBA C OMPEICIICHHBIMH XapaKTePHUCTUKAMHU.

Braoemy:

- IPUHLKIIAMHU BBIOOpA MJICHKOOOPA3yIOIIUX BEUIECTB Ui JIAKOKPACOYHBIX MaTepuasoB
Pa3IUYHOrO Ha3HAYCHHUS.

3. Kpartkoe cogep:xaHue TUCUMIIMHBI:

OOmue cBeoeHUsT O IUIGHKOOOPA3yIONIMX COEAMHEHHMSX W WX  KiIacCU(UKAIHS.
Knaccudukanuss ¥ NOPUHIUNBL TOTYYCHHS TJICHKOOOpasyromux cucteM. OcCHOBHbIE (PH3UKO-
XUMHUYECKHE 3aKOHOMEPHOCTH M TEXHOJOTHU CHHTE3a CIIOXKHBIX onuroddupos, QeHomno-,
KapObaMu0- W MEIaMUHO(GOPMANBACTHIHBIX  OJIMTOMEPOB,  AMOKCHIHBIX  OJIMTOMEPOB,
nonuypeTaHoB. [IpupoaHeie miieHkooOpa3yromye BeecTBa U MPoAYyKThl UX nepepadoTku. Cuctemsl
Ha OCHOBE YK3aHHBIX IUIEHKOOOpasyrommx BemiecTB. DU3MKO-XMMUYECKHE acCIeKThl Ipoliecca
IUICHKOOOpa30BaHusl JI PA3IUYHBIX TOJMMEPHBIX CHUCTEM U IUIEHKOOOpa3yIOIIMX BEIIECTB.
OcHOBHBIE BHJIBI OTXOJOB MpPH MPOM3BOACTBE IUIEHKOOOPA3YIOMIMX BELIECTB M CIOCOOBI HX
YTHIU3ALINH.



4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 0,33 12
Jlexuu (Jlek) 0,11 4
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (I113) 0,22 8
CamocrosiTesabHas padora (CP): 2,56 92
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4
O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4e0HOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 0,33 9
Jlexiuu (JIek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrositesabHas padora (CP): 2,56 69
BuJ KOHTpOJISA: 3a4eT ¢ OLeHKOI 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«IIpoexTHpoBaHUEe Mpou3BoaAcTB MommMepon» (b1.B.[1B.05.01)

1. Heab aucuMmauHbl — (opMupoBaHHEe Yy O0OydYaroUIMXCcs 3HAHUH 00 OCHOBHOM H
BCIIOMOTATEeNIbHBIM 000pY/IOBaHMEM IPOM3BOJACTBA IOJUMEPOB, a TaKKE WX MOJATOTOBKE K
IKCIUTyaTallMi, aHAJIU3Y M IPOEKTUPOBAHUIO XMMHUYECKOW ammapaTrypbl COCTABISIOIIEH XUMHKO-
TEXHOJIOTHYECKYIO CUCTEMY, UCIOJIb3YIOIIYIOCS B IPOU3BOICTBE MOJIUMEPOB.

2. B pe3yabTate n3y4eHUusl TUCUUILIMHBI 00y4alOlIUiics M0 MporpaMMe 0aKkajgaBpuara
JAOJIAKEH:

Obaadams CIENYIOMUMA KOMIETCHITHSIMHE:

- CINOCOOHOCTHIO TPHHMMATH KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTKe
TEXHOJIOTUYECKUX TMPOIECCOB, BHIOMPATh TEXHUUECKHUE CPEICTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO HCIIOJNB30BaTh IpaBHJA TEXHUKU OE30MaCHOCTH, IPOU3BOIACTBEHHOU
CaHWTApHH, MTOKAPHOW 0E30IIACHOCTH M HOPMBI OXPaHbI TPYZAa, U3MEPATh U OIICHUBATH apaMeTPhI
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATA, YPOBHS 3aMbUICHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpAIIHH,
ocBenieHHoCcTH padounx mect (ITK-5).

3namu:

- TPUHIMIBI TOCTPOCHHUS TEXHOJOTMYECKUX CXEM U METOAbl  MPOCKTHPOBAHUS
TEXHOJOTHYECKHUX MPOIECCOB MPOU3BOJICTBA BEICOKOMOJICKYISIPHBIX COSAMHEHUN U TUTACTUYECKUX
Macc Ha UX OCHOBE;

- OCHOBHBIC HAIIPaBJICHHUS HAYYHO-TEXHUYECKOTO PAa3BUTHS IPOILECCOB IPOU3BOACTBA
MIOJIIMEPOB;

- OCHOBHOE TEXHOJIOTUYECKOE OOOPYAOBaHHE TMPOILECCOB MPOU3BOJCTBA TOJIMMEPOB,
MPUHIIAT PAOOTHI U €70 TEXHOJOTUIECKHI pacyer;

- HOPMATHBBI PACXoia ChIPhs, MATEPUAIOB, TOTUIMBA, SHEPTUU IS PA3TUIHBIX TPOU3BOICTB
MOJIUMEPOB;

- OCHOBHBIC TpeOOBaHWS OpraHU3alMK TPyAa NPH MPOCKTUPOBAHUU TEXHOJIOTHUECKUX
TIPOIIECCOB.

Ymemu:

- COCTaBUTh IUIaH pa3MeIIeHUs] 000PYIOBaHHS, PACCUUTATH TIPOU3BOJCTBECHHBIC MOIIHOCTH,
3arpy3Ky OOOpYHOBaHUS U HSKOHOMHYECKYIO 3(PPEKTHBHOCTh MPOCKTHPYEMBIX TEXHOJOTHUECKUX
IPOIIECCOB;

- pa3pabaThIBaTh MPOCKTHYIO U PA0OUYI0 TEXHUYECKYIO IOKYMEHTAIIHIO;

- IOCTPOUTH TEXHOJOTUYECKYIO CXEMY ITPOU3BOJICTBA MOJTUMEDPA;

- MPOBOJUTH MPOU3BOACTBEHHBIN KOHTPOIb MapaMETPOB TEXHOJOTHYECKOTro Mpollecca H
Ka4ecTBa TOTOBOW MIPOIYKITUH.

Braoemy:

- COBPEMECHHBIMH TPEICTABICHUSMH O IEPEIOBBIX TEXHOJIOTHIX H 000PYIOBaHNH MPOIIECCOB
NIPOM3BOJICTBA ITOJIMMEPOB;

- IPUHIIUTIAMH YIIPABIICHUS JIEHCTBYIOIMMHI TEXHOJIOTHYECKIMH MPOIIECCaMU MPOU3BOCTBA
MOJIMMEPOB B COOTBETCTBUU C TPEOOBAHUSIMU TEXHOJIOTHUYECKOTO PEriIaMeHTa;

- OOIIMMH TIPUHIIAIIAMH aIMapPaTypPHOTO 0(OPMIICHHUS COBPEMEHHBIX MPOIECCOB MOIYICHUS
MOJIUMEPOB;

- OCHOBaMHU TPOEKTUPOBAHUS COBPEMEHHBIX TEXHOJIOTHYECKUX MPOIECCOB MPOU3BOJCTBA
MOJIUMEPOB.



3. Conepskanue QM CHUNINHBI.

Mogayas 1.

Beenenune. Poib 1 MecTo COBpeMEHHBIX TEXHOJIOTHI MOIydeHHsI TOIMMepoB B Mupe. OOrue
BOIMPOCHI OPraHU3alMK MPOEKTUPOBAHMUS MPOU3BOJACTB MOJUMEPOB. AImaparypHoe odopmieHue
TEXHOJIOTMYECKUX CXEM COBPEMEHHBIX IPOMU3BOACTB IOIUMEpPOB. Meronbl pacd€éra OCHOBHOIO
TEXHOJIOTUYECKOT0  00OpyIOBaHMSA  NPOM3BOJACTB  IOJMMEpPOB. MarepuanbHblii  OanaHc
IIPOU3BOJICTBA.

Monyas 2.

OCHOBBI  CTPOMTENBCTBA NPOMBIIUICHHBIX  374aHUM. (OCHOBHBIE  CTPOMTEIBHBIE U
KOMIIOHOBOYHBIE PEIICHUS IPOU3BOJCTB IOJIUMMEPOB. YKPYIHEHHBIE METOJBI pacyéra IUIOLaaci
HEOOXOAUMBIX JUIS pa3MEUICHHUs NPOM3BOJICTB MoinuMepoB. CaHUTapHBIE M OSKOJIOTUYECKHE
TpeOOBaHUS K TPOU3BOACTBAM NOJIMMEpPOB. PaboTa ¢ KOHCTPYKTOPCKOW M TEXHOJOTHYECKOU
JIOKYMEHTAIUEH.

4. O0beM y4eOHOH TUCHUILINHBI:

O0bem
Buabi yueOHoii padoThl B 3aueTHEBIX B akazem.
eAMHUIIAX gacax
OO0mas TPyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 5,0 180
KonTaktHas padora (KP): 0,66 24
Jlexmmn (Jlek) 0,33 12
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) - -
KypcoBoii mpoekt 0,33 12
CamocrositesbHas padora (CP): 4,23 152
By KOHTpOJISI: 324eT ¢ OLIeHKOM / KypCOBOM IPOEKT 0,11 4
O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponowm.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonTaktHas padora (KP): 0,66 18
Jlexumn (Jlek) 0,33 9
JlaGopaTtopHbie padoTh (J1ad) - -
[Mpaktuueckue 3ansatus (I13) - -
Kypcosoii npoekt

CamocrositesabHas padora (CP): 4,23 114
Buja KoHTpOJIsi: 3a4eT ¢ OlleHKOM / KypcOBOM MPoeKT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«OCHOBBI NPOEKTHPOBAHNS NPOU3BOACTB NepepadoTku noaumepos» (b1.B./[B.05.02)

1. Heap AuCHUIUIMHBI — (QOpPMHUpPOBAHHE y OOYYAIOIIUXCS 3HAHUKH 00 OCOOEHHOCTSIX
COBPEMEHHOT0 aIMapaTypHOro o(opMieHHs MPOIECCOB MepepabOTKM MOJMMEPOB MW OCHOBAaX
TEXHOJIOTUYECKOTO NMPOEKTUPOBAHMSI TPOU3BOICTB MEpepabOTKH TIIACTMACC.

2. B pe3yabTaTe n3y4yeHUusl JTUCUUILIMHBI 00y4alOlIUiics M0 MporpaMmMe 0aKkajgaBpuara
JAOJIAKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIOCOOHOCTHIO TPHUHMMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTKe
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJNB30BaTh IpaBHJAa TEXHUKU OE30MAaCHOCTH, IPOU3BOICTBEHHON
CaHWTapHH, MTOKAPHOH 0E30IIaCHOCTH M HOPMBI OXPaHbI TPY/Aa, U3MEPATh U OIICHUBATh apaMeTphI
MIPOM3BOJICTBEHHOTO MUKPOKIIUMATa, YPOBHS 3aIbUICHHOCTH U 3ara30BaHHOCTH, IITyMa, 1 BUOPAIIHH,
ocBenieHHoCcTH padounx mect (ITK-5).

3namu:

- TEXHOJOTHYECKHE OCHOBBI OpPraHU3allid OCHOBHBIX MPOIECCOB MPOU3BOJICTBA U3CTHI U3
JIaCTMACC;

- COBpEMEHHbIE TpeOOBaHUS K ammapaTypHoMy O(OPMIIEHHI0O OCHOBHBIX MPOIIECCOB
MPOM3BOJICTBA M3/ICTHIA U3 TNIACTMACC;

-OCHOBBI ITPOEKTUPOBAHHS 0a30BBIX MPOIIECCOB MPOU3BOACTBA U3ACIUI U3 TUIACTMACC.

Ymemu:

- COCTABJIATh ¥ aHAIM3UPOBATH TEXHOJIOTUYECKHE CXEMbI OCHOBHBIX TPOIIECCOB NIEPEpadOTKU
MJIACTMACC, YMETh UX ONTHMHU3UPOBATH M HATIOJIHATH MEPEIOBBIM COBPEMEHHBIM 000PYI0BaHHUEM;

- BbIOMpaTh 000OpYyHAOBaHHME Jisi KOHKPETHBIX TEXHOJOTHYECKHX TIPOIECCOB C YUETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XMMHYECKUX CBOMCTB MOJIMMEPHBIX MaTEPHAIIOB.

Braoemy:

- COBPEMEHHBIMHU MPEICTABICHUSIMH O MEPEAOBbIX TEXHOIOTHIX U 000PYA0BaHUH MTPOLIECCOB
MPOU3BOJICTBA U3JIETTUI U3 MOIUMEPHBIX MAaTEPHAIIOB;

- Oo0mMMH TPUHIMIIAMHA ONTHMH3AIMK alMapaTypHOro OQOPMIICHHS COBPEMEHHBIX
MIPOIIECCOB MEePEPadOTKH IMOTHUMEPOB;

- OCHOBaMHU IPOEKTHUPOBAHMS COBPEMEHHBIX TEXHOJIOTMYECKUX IPOIECCOB MPOU3BOJICTBA
W3IEIUN U3 MOJIMMEPOB.

3. Kpartkoe cogep:xaHue TUCUMIIIIMHBI:

BBenenue. Ponbp ¥ MECTO COBpPEMEHHBIX TEXHOJIOTHM TMepepabOTKH TMOJUMEPOB B
COBPEMEHHOM MUDE.

Moayas 1. OGmue BOMpoCkl OpraHu3aliii TPOSKTUPOBAHMS MIPOU3BOJICTB T10 MepepadoTKe
MIOJIUMEPOB.

MopayJb 2. Animaparypaoe 0hOpMICHHE TEXHOJIOTUYECKUX CXEM COBPEMEHHBIX TTPOU3BOJICTB
1o nepepadoTKe MOJIMMEPOB.

Mopnyas 3. IIpou3BOACTBEHHBIE MOIIHOCTH. Meroabl pacuéra KOJIMYECTBA OCHOBHOI'O
TEXHOJIOTHYECKOT0 000pyI0BaHUS HEOOXOAUMOTO JUIsl peaju3alud 3aJaHHON MPOU3BOJICTBEHHOM
MOIIIHOCTH MepepabOTKH MOJIUMEPOB.

Moayas 4. HopmupoBanue pacxojga MOJTUMEPHBIX MaTepHalioB. MaTepuabHBIA OanaHC
MIPOU3BOJICTBA.



Monayab 5. OCHOBBI CTPOUTENHCTBA MPOMBIIIJICHHBIX 31aHUN

Moayab 6. OCHOBHBIE CTPOUTENbHBIE U KOMIIOHOBOYHBIE pELIEHUS IPOU3BOACTB
nepepaboTKU IacTMacc. YKpPYMHEHHbIE METONbI pacdéra IUIomanel HEoOXOAUMBIX s
pa3MenieHus MPON3BOACTB MePepadOTKH IMOJTUMEPOB.

Moayab 7. CaHuTapHble W JKOJOTHYECKHE TpeOOBaHMS K IMPOU3BOJICTBAM IEpEpabOTKU
MOJINMEPOB.

4. O0beM y4eOHO JUCUMIIIIMHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTh JTUCHUIJIMHBI 0 Y4eOHOMY IJIaHy 5,0 180
KonTaktHas padora (KP): 0,66 24
Jlexmm (Jlek) 0,33 12
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) - -
KypcoBoit mpoekt 0,33 12
CamocrositesbHas padora (CP): 4,23 152
Buja KoHTpOJIsI: 3a4eT ¢ OlleHKOM / KypcOBOM MpPoeKT 0,11 4
O6bem
Buabl yueOHol padoThI B 3ayerneix | B actponoMm.
eMHHIIAX gacax

OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 5,0 135
KonraktHas pa6ora (KP): 0,66 18
Jlexmm (Jlek) 0,33 9
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) - -
Kypcosoii npoekt

CamocrositesabHas padora (CP): 4,23 114
Buja KoHTpOJIsI: 3a4eT ¢ OlleHKOH / KypCcOBOM MpPoeKT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«OCHOBBI MPOEKTHPOBAHMS MPON3BOICTB JAKOKPacoYHbIX MaTepuaioB» (b1.B.[1B.05.03)

1. Heab AMCHUIVIMHBI: O3HAKOMJIEHHE C OOOpyJOBAaHHEM, TPUMEHSEMBIM B
TEXHOJIOTHYECKUX IPOIeccax, yMEHHE pa3padoTaTh TEXHOJOTUYECKYI0 CXEeMy KOHKPETHOTO
IPOM3BOJICTBA UCXOS U3 HOPMATUBHBIX TPEOOBAHHIA.

2. B pe3yabTaTe u3y4eHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obaadoams CIENYIOMAMA KOMIETCHITHSIMHE:

- CIOCOOHOCTHIO TPHUHMMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTKe
TCXHOJIOTUYCCKUX MPOHCCCOB, BI:I6I/IpaTI> TCXHUYCCKHUEC CPCACTBA HU TCXHOJOIMU C Y4YCTOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIOJNB30BAaTh IpaBHJA TEXHUKU OE30MaCHOCTH, IPOU3BOIACTBEHHON
CaHWTApHH, MTOKAPHOH 0E30ITaCHOCTH M HOPMBI OXPaHbI TPYAa, U3MEPATh U OIICHUBATh apaMeTPhI
NIPOM3BOJICTBEHHOTO MUKPOKIIUMATa, YPOBHS 3aIbUICHHOCTH W 3ara30BaHHOCTH, IITyMa, U BUOPAIIHH,
ocBerieHHocTd padounx mect (ITK-5).

3namu:

- OCHOBHOE 000OpyJIOBaHHE, NMPUMEHSEMOE B TEXHOJIOITMYECKUX IIpoIeccax IMOJIyuyeHus
MOJIUMEPOB;

- OCHOBHOE 000OpyJIOBaHHE, NMPUMEHSEMOE B TEXHOJIOTMYECKUX IIpoIeccax IMOJIyuyeHus
MJICHKOOOPAa3yIOINX BEIIECTB;

- OCHOBHOE O00OpYyJIOBaHHE, MPUMEHSIEMOE B TEXHOJOTMYECKUX TIpoIeccax IMOIydeHUs
IMUTMCHTHUPOBAHHLIX JIAKOKPACOYHBIX MAaTCpUAJIaAX;

- anmnaparypHO-TEXHOJOTMYECKHE CXEMBbl IOJy4YeHHS OCHOBHBIX IIJIGHKOOOPA3YIOIMIHUX
BCIICCTB U MMI'MCHTHUPOBAHHBIX JTAKOKPACOYHLIX MAaTCPHUAJIOB;

- HOpMaTUBHBIE TpeOOBaHUs K 00eCIeueHUI0 0e30MacHOCTH TEXHOJOTUYECKHUX ITPOIIECCOB
MIPOM3BO/ICTBA MJIEHKOOOPa3yIOIIKX BEIIECTB U MTUTMEHTUPOBAHHBIX JAKOKPACOUYHBIX MAaTEPHUAJIOB.

Ymemn:

- mojgo0OpaTh 00OpyJIOBaHWE ISl TMOJYYEHHUS TOJIMMEPOB, TJICHKOOOPA3yIOIIMX BEIIECTB,
MUTMCHTHUPOBAHHLIX JIAKOKPACOYHBIX MATCPUAJIOB,

- COCTaBUTh AalIapaTypHO-TEXHOJOTHUYECKYI0 CXEMY TOJIYYEHHUsl IUIEHKOOOPa3yIOIIUX
BCIICCTB, MUT'MCHTUPOBAHHBIX JIAKOKPACOYHBIX MAaTCPUATIOB.

Braoems:

- HaBblIKaMH COCTAaBJICHHUA alNapaTypHO-TCXHOJOTMYCCKUX CXCM IMOJYUCHUS OCHOBHBIX
IJIEHKOOOPAa3yIOUINX BEIIECTB U MUTMEHTUPOBAHHBIX JIAKOKPACOYHBIX MaTEpHAJIOB,;

- TMPUHIUIIAMHA BbIOOpa HaumOoJiee Ieaecoo0pa3HoOro oO0OpYAOBaHUS I TOTYYCHUS
MOJIMMEPOB, TNIEHKOOOPA3yIOIIMX BEIIECTB, MUTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPHAJIOB.

3. Kpartkoe cogep:xaHue TUCUMIIMHBI:

OcnosHoe 000pyoosanue, npumeHsemMoe 6 MexXHONO2UYECKUX NPOYeccax HNoLyYeHUs
HOIUMEPOB, NIEHKOOOPA3YIOWUX 8eujecms U NUSMEeHMUPOBAHHBIX TAKOKPACOUHBIX MAMEPUATIO8.

PeakTopsl ans cuHTEe3a IIJIEHKOOOpa3ylomMX BemecTB. [IpuHIumsl  obecrieueHus
M30TPOMHOCTH PEAKIIMOHHOM Macchl B TpoIlecce CHHTe3a onuroMmepoB. [IpuHImMIBI BhIOOpa
MEePEMEINBAIOIINX YCTPOUCTB.

BcenomoratensHoe 00opynoBaHue, MPUMEHSEMOE B MPOU3BOJCTBE IJIEHKOOOPA3YIOLIUX
BenlecTB. Buapl eMKOCTHOrO 000pyaoBaHus. Annaparypa Ajs MOATOTOBKH ChIpbs B MPOU3BOJICTBE



onuroMepoB. OyHMCTKa Ta30BBIX BBIOPOCOB M JKMJIKUX OTXOJOB TPHU TPOU3BOJCTBE
TUICHKOOOPAa3YIONINX BEIIECTB. ANMapaThl IS TPAHCIOPTUPOBKH M JO3UPOBKHU KHUJIKOTO CHIPhS U
TBEP/OI0 CBHIITYYErO ChIPhs B IPOU3BOJICTBE OJUTOMEPOB.

OcoOeHHocT  mporecca  AWCIEPTHPOBAHWS ~ NMUTMEHTOB W HAIOJHUTENEH B
IUICHKOOOpa3yronmx BemecTBax. OCHOBHBIE THUMBI JUCHEPraTOPOB M WX XapPaKTEPUCTUKH.
KonepoBounoe u ¢acoBouHOE 000pYyI0BaHKE MPOU3BOICTBA MUTMEHTHPOBaHHBIX JIKM. OcHOBHBIE
tunbl. OcHOBHBIE KaTanoru usera. O60pyaoBaHue /Uil MPOU3BOJICTBA TOPOIIKOBBIX KPACOK.

Hopmamusnvie mpebosanus k obecneuenuro 6e30nacHoCmu MexHoI02UYeCKUX NPOoYeccos
npoU3800CMEa NIEHKOOOPA3YIOUWUX 8eUieCm8 U NUSMEHMUPOBAHHBIX JIAKOKPACOYHBIX MANEPUAILOS.

OO6mue TpeboBaHUs K 00ECIEYCHHIO B3PHIBOOE30MACHOCTH TEXHOJIOTHYECKUX TPOIECCOB
npousBocTBa JIKM. O6uue TpeboBaHus K IEpEeMEIIEHUI0 TOPIOYNX TapOra30BhIX Cpell, KHUIKOCTEeH
U MEIKOAWMCIIEPCHBIX TBEPABIX MPOAYyKTOB B mpousBojacTBe JIKM. OOmme tpeboBanus K
anmaparypHoMy OGOpPMIIEHHIO TEXHOJOTMYECKHX TMpoueccoB mnpousBoactBa JIKM. OOmme
TpeOOBaHMS K pa3MEIICHUIO TEXHOJIOTHYECKOTO 000pyIoBaHus 11eX0B npou3BocTBa JIKM. Obmue
TpeOoBaHUS K OOBEMHO-IJIAHUPOBOUYHBIM W KOHCTPYKTHBHBIM pEHICHHUSIM 3/aHUN 1IE€XOB
npou3BojcTBa JIKM (kareropuu A 1o mokapo —B3bIBOOIIACHOCTH ).

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 180
KonTaktHas padora (KP): 0,66 24
Jexnuu (JIek) 0,33 12
JlaGopaTtopHbie padoTh (J1ab) - -
[Tpaktuueckue 3ausatus (113) - -
KypcoBoii mpoekt 0,33 12
CamocrositesbHas padora (CP): 4,23 152
By KOHTpOJISI: 324eT ¢ OLIeHKOM / KypCOBOM POEKT 0,11 4
O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY IJIaHY 5,0 135
KonraktHas pa6ora (KP): 0,66 18
Jlexumn (Jlek) 0,33 9
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) - -
Kypcosoii npoekt

CamocrositesabHas padora (CP): 4,23 114
Buja KoHTpOJIsi: 3a4eT ¢ OlleHKOM / KypcOBOM MpPoeKT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«TexHonorus GpyHKIMOHAIBHBIX NOJUMepPHbIX MaTepuaaos» (b1.B./1B.06.01)

1. Heap aucUMIUVIMHBI — TPUOOpPETeHHWE 3HAHMM W KOMIETCHIWW B 001acTu
(YHKIIMOHATBHBIX TOJTMMEPHBIX MAaTEPHANIOB; CTPYKTYpPhl U CBOWCTB TOJUMEPOB B CBSI3U C HX
XUMUYECKUM COCTAaBOM, YCJIOBHSIMHU CHHTE3a M 3KCIUTyaTalluH; TEOPETUYECKUX OCHOB TEXHOJIOTUU
noJiyuyeHus: QyHKIIMOHAJIBHBIX TOJMMEPHBIX MaTepUaIOB.

2. B pe3yabTaTe uM3y4yeHHs MCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETYyIOUTUMA KOMITICTCHITUSIMU

- TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEILIECTBA, IPUPOJIE XUMUYECKON CBSI3U B
Pa3JIMYHBIX KJIACCaX XMMUYECKUX COCIUHEHUHN NIl MOHUMAaHUs CBOWCTB MaTepUalioB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIUX B okpyxkatoniem mupe (OI1K-3);

- CIIOCOOHOCTBIO MPHUHUMATh KOHKPETHBIC TEXHHUYECKHE pELIeHUs TMpH pa3paboTke
TEXHOJIOTMYECKUX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (ITK-4);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHUYECKHX D3JEMEHTOB, COCAMHEHHH U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbhoi aesreapaoctr (ITK-18).

3nams:

- 0COOEHHOCTHU CTPYKTYPBI, CTPOCHUS M CBOMCTB BEICOKOMOJIEKYJISIPHBIX COCTUHEHUH;

- o0mre 3aKOHOMEPHOCTH (DM3MKO-XUMHUECKUX SIBJICHUH M TPOLECCOB B MOJMMEpax B
3aBUCHMOCTH OT UX (a30BOro U GU3NYECKOTO COCTOSIHHUS,

- TEOPETHYECKHE U TEXHOJIOTMYECKHE OCHOBBI IMPOLIECCOB MONY4YeHHs (PYHKIHOHAIBHBIX
MOJIMMEPHBIX MAaTEPUAIOB, OCHOBHBIE TEXHOJIOTMYECKUE PEXKHUMBI U MapaMeTpbl paboThl TUIIOBBIX
MIPOU3BO/JICTB;

- 00J1aCTH MPUMEHEHUS OJIMMEPHBIX MaTEpUaIOB.

Ymems:

- AHAJIM3MPOBATh B3aUMOCBSI3U XHMHUYECKOTO COCTaBa, CTPYKTYpPbl MOJIUMEPOB C HX
(GyHKIIMOHATBLHBIMU CBOMCTBAMH,

- TPOTHO3UPOBATH YPOBEHb CBOWCTB M OILICHWBATh BO3MOXHBIC OOJACTH TPUMEHEHUS
MOJIMMEPOB B 3aBUCUMOCTH OT XUMUUYECKOT'O0 COCTaBa U TEXHOJIOTHH MOJTyYEHUS;

- IPUMEHATHh OCHOBHBIE TEOPETHUYECKHE MOJOKEHUS K aHAJIMW3y Pe3yJbTaTOB HAy4YHBIX U
TEXHOJIOTHYECKHUX UCCIIEOBAHUN B 00JIACTH MOJTUMEPHONU XUMHH.

Braoemy:

- OCHOBHBIMHU IIPHEMAMHU U MOJAX0JIaMU K MOJIYYEHHUIO MOJIUMEPOB C 3a/IaHHBIMH CBOWCTBAMU
Y METO/IaMH ONTUMH3ALIMHU MTPOLIECCOB UX CUHTE3A.

3. KpaTkoe coep:kaHue IMCHUIIUHBI:

Pasnen 1. Benenue. JlakokpacouHble MaTepralibl

1.1 Bsenenue. CoBpeMEHHBIII ypOBEHb M IEPCIEKTUBBl Pa3BUTUSA TEXHOJOTHH
(GYHKIIMOHAJIBHBIX TOJUMEPHBIX MaTepualioB. Mcropus pa3BUTHS (YHKIMOHAIBHBIX IMOJTHMMEPHBIX
MaTepuasoB

1.2 TlomyuyeHue, CBOWCTBA M OCHOBHBIC HAIpPaBJICHUS HCIOJIb30BAHMS JAKOKPACOUYHBIX
marepuasioB  (JIKM) Ha  ocHOBE  HAaTypalbHBIX, MOJU(DHUIIMPOBAHHBIX  MPUPOIHBIX
wiénkooOpazosateneif. JIKM Ha ocHOoBe mnonHoneduHOB, MOTUIPUPOB, XIOPCOIACPKALIIX
OJINTOMEPOB, (bTOpUPOBAHHBIX TJICHKOOOpa3oBaTeNei, AKpUJIOBBIE, AMOKCHUJIHBIE,
kpemHuiioprannueckue JIKM.

Pa3nen 2 Kayuyk u BojokHa



1.1 HaTtypanbHBIii U CHHTETHYECKHE Kaydykd. TpeOoBaHMs, MPEABIBISIEMbIC K KaydyKaM,

IIPUMEHEHUE Kay4yKOB.

[Tpou3BoCTBO pe3nH (KOMIOHEHTHI, T0OABKHM M UX Ha3HA4YeHHE). BO3MOKHbIC HAMIPaBICHHUS

YIIYYILIEHUS KCILTYaTallMOHHBIX CBOMCTB PE3UH.

1.2 Knaccudukanust  BONOKOH.  CHHTETHYECKHE

BOJIOKHA.

TpeboBanus

K

BOJIOKHOOOPA3yloIKUM MoJiuMepaM. MeTollbl NMPOU3BOACTBA HMCKYCCTBEHHBIX U CHHTETUYECKHX

MOJIMMEPHBIX BOJIOKOH.
4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0bem
Buabl yueoHoii pa6oThi B 3aueTHBIX B akaznem.

eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 0 Y4eOHOMY MJIaHY 3,0 108
KonTakTHas padora: 0,34 12
Jlexiuu (JIek) 0,17 6
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,17 6
CamocrositesbHas padora (CP): 2,41 87
Bua KOHTpOJISA: IK3aMeH 0,25 9

Ob6beMm
Buael yuednoii padorsl B 3agernsix | B actpoHOM.

eIMHUIIAX qacax
OO01asi TPY10eMKOCTh THCHUIIJIMHBI N0 Y4eOHOMY IJIaHY 3,0 81
KonrakrHasi pabora: 0,34 9
Jlexuuu (JIek) 0,17 4,5
JlaGopatopusbie padotsl (JIab) - -
[Ipaktrueckue 3ansatus (113) 0,17 45
CamocrositesbHas padora (CP): 2,41 65,25
Buna xoHTpoJIsi: 3k3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«KoncrpynpoBanue uzneanii u3 noatumepon» (b1.B./1B.06.02)

1. leJab AUCHUILUINHBI — HAYYUTD CTYICHTOB KOHCTPYUPOBAHHIO MU3JEIUN U3 MJIACTHUECKUX
Macc, COCTAaBJICHHIO TEXHWYECKHMX 3a/laHMi Ha KOHCTPYMPOBAHUE U MPOU3BOJCTBO (POPMYIOIIETO
UHCTPYMEHTA, IPUOOPETEHNIO 3HAHUH 00 IKCIUTyaTalluu, XpaHEHUU U 00CITYKUBAaHUU (OPMYIOIIETO
UHCTPYMEHTA.

2. B pe3yabTaTe u3y4yeHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- TOTOBHOCTBIO MCIOJIb30BAaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, IPUPOIE XUMHUECKON CBS3H B
Pa3IUYHBIX KJIaccaX XUMHUYECKUX COSAMHECHUU NJIsl MOHMMAHHs CBOMCTB MaTepUaioB M MEXaHH3Ma
XUMHYECKHX POIIECCOB, MPOTEKAIUX B okpyxkatoiem mupe (OI1K-3);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIC TEXHHUYECKHE pELICHUS MpH pa3paboTKe
TEXHOJIOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MocieacTBUi ux npumenenus (ITK-4);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHHH U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbhoi aesreapaoctu (ITK-18).

3nams:

- COBpPEMCHHBIE TIOJXOIbl K BBIOOPY TMONMMEPHBIX MAaTEPUATIOB [UISI HW3TOTOBJICHUS
KOHKPETHBIX BUJIOB U3/IEIIHIA;

- TEXHOJIOTUYECKHE OCHOBBI BbIOOpAa MapOYHOrO0 AaCCOPTHMEHTa TIOJMMEPOB IS
MIPOU3BOJICTBA KOHKPETHBIX U3JIEIHIA;

- 0COOEHHOCTH KOHCTPYKTUBHOTO O(OpPMIIEHUS W3JENHM, MOJy4aeMbIX pa3IMYHbIMU
METOJJaMH MepepadOTKH MIaCTMACC B U3ACHUS;

- OCHOBHBIE TIOJIOKEHMSI TEXHHYECKMX 3aJaHUil Ha U3TOTOBJIEHHE (POPMYIOIIEro
UHCTPYMEHTA,

- COBpEMEHHBIE TpeOOBaHMS K KOHCTPYKIUSM pPa3IUYHBIX BHUAOB (POPMYIOIIETO
WHCTPYMEHTA,

- METOJIbI ONITUMU3ALNHU (POPMYIOIIETO HHCTPYMEHTA;

-METO/bl TIPOBEACHHSI IPUEMHBIX HCIIBITAHUI HOBOTO (JOPMYIOIIEr0 HHCTPYMEHTA.

Ymems:

- NpaBUIBLHO BBIOMPATh BHUJA M MapKy IOJMMEPHOrO Marepuajia g MPOU3BOACTBA
KOHKPETHOTO W3JIENHS;

- IPaBUWJIHHO BBIOWPATh METO/I TPOU3BOJICTBA TOTO MJIM MHOTO U3EIHS;

- KOHCTPYMPOBATh U3JIENHs U3 MOJIMMEPHBIX MaTEPHAJIOB C YY€TOM CBOWCTB KOHKPETHOTO
NOJIMIMEPa U METO/Ia €T0 MepepaboTKH B KOHKPETHOE U3JIEIINE;

- TPaBUIBHO COCTABJISITh TEXHUYECKOE 3a/laHWe Ha MPOCKTHPOBAHHE M W3TOTOBJICHUE
(bOopMYFOIIEro MHCTPYMEHTA;

- MpaBWJIBHO TOAOWpaTh MapKy MepepadaThIBAIOIIETO OO0OpYAOBAHHS IS MPOU3BOICTBA
KOHKPETHOT'O M3JIEIHsI BHICOKOTO KaueCTBa C MUHMMAaJIbHBIMU 3aTpaTaMU ChIPbsl U BPEMEHH;

- 0OPMIISITH TEXHUYECKYIO JOKYMEHTAIUIO MTPH MMPOU3BOJICTBE U3EIUNA U3 MIIaCTMACC.

Braoemy:

- METOAAMH OIpENeJICHUS ONTUMAIbHBIX U PANMOHAIBHBIX TEXHOJOTUYECKHX PEXKHMOB
paboThl HOPMYIOIIETO HHCTPYMEHTA;

- MeronamMu aHanu3a A(PQPEKTUBHOCTH paboOThl  (OpMyIOIIEro HWHCTPYMEHTa IpH
IPOM3BOJICTBE KOHKPETHOTO U3JIEIIHUS;



- METOJaMu YIpaBIEHHUS W  PEryJHpOBaHUsS  TEXHOJOTHMYECKHMMHU  IMPOLECCaMU,
IPOUCXOSAIIMMU B (POPMYIOIIEM HHCTPYMEHTE.

3. Kparkoe comepxxanue Q1M CUMILIHHBI:

KoHcTpykumoHHbIE TUIacTMacChl ¥ UX Kiaccudukanus. bazoBbie Mapku KOHCTPYKIIMOHHBIX
IUTACTHYECKUX Macc. MoauduuupoBaHHbBIE MapKd KOHCTPYKIIMOHHBIX IUTACTUYECKUX Macc.
TexXHOJIOTMYHOCTh U3JIEIUH, IPOU3BOJAUMBIX METOJAMH JIUThS MOJ AABICHUEM U IPECCOBAHHUEM.
Oco0OeHHOCTH KOHCTPYKIHMH JIUTBIX U NPECcCOBaHHBIX u3aenuid. OcoOEHHOCTH KOHCTPYKIIHMU
SKCTPY3UOHHBIX u3aenuii. OCOOCHHOCTH KOHCTPYKIIMH TepMO(DOpMOBaHHBIX u3enuii. OCOOCHHOCTH
KOHCTPYKLUMU HW3JAENN{, NOJYYEeHHBIX METOAaMH pas3fyBa. YcajJka TEXHOJOTHYECKas |
JKCIUTyaTalMoHHas. [loHsATHE nomycka pa3MepoB M3JENINN, €IUHUIBI JIOMYCKA, YUCIA €IWHHUIL
JIOITyCKa, KBaJIUTeTa TouHOCTH. TexHuyeckoe 3aganue Ha Gopmyromuii uHcTpyMeHT. ConepikaHue.
CocraBnenue. CornacoBanue. BbriOOp KOHKpPETHBIX MapoK IepepadaThIBaroIiero o0opyIoBaHUS.
OcnoBuble nokazarenu. Ctpana. @upma. 'apantun. Bo3MOKHOCTh TEXHUYECKOTO 0OCTYKHBAHUS.
QopMyIOIUNA HHCTPYMEHT JJsi JIMTHEBBIX MalIWH. Marepuaibl [Js HM3TOTOBJIECHUS (DOpM.
X0J10THOKAHAJIbHBIE JINTHUKOBBIE CUCTEMBI. | OpsiueKaHaIbHbIE TUTHUKOBBIE CUCTEMBI. M3BICUeHNE
uzzienuii u3 popm. BeiTankuparenn MexaHMYeCKre U MTHEBMAaTUYECKHEe, CBUHYMBAIOLINE YCTPOMCTRA.
CucreMsbl OT/IeIeHUSI TUTHUKOB. MeTo bl HAaHECEHUs pe3bObl. Y CTAHOBKA U 3aKpEIUIEHNE apMaTyPHl.
Bunst apmarypel. CrnocoObl TMoNydeHHs apMHpOBaHHOro wu3aenus. [IpaBuia pacmoiokeHus
apMaTypsl B U3ieaud. BapuaHTsl 3aKpeIuieHNs BTYJIOYHOM, CTEPKHEBOM U JIETIECTKOBON apMaTyphl.
VYcnoBus  yCTaHOBKH uxX Oo(QOpMIICHHS.
TepmocrtatupoBanue Qopm. TepmocTaTupoBaHUE IJIOCKUX IMMOBEPXHOCTEH, IyaHCOHOB, MAaTpPHIL.
BBo1 1 BBIBOJT TEPMOCTATUPYIOMINX KUAKOCTEH. DopMooOpasyromue 3eMeHThl. X KOHCTpYKITHS,
METO/bl YCTAaHOBKH, OCOOCHHOCTH OOpaOOTKM TOBEpXHOCTEH u T.A. LleHTpupyromme 37IeMEHTHI
dbopm. OcobeHHOCTH MX KOHCTpYKIUH. [lomHyTpsitoniue 351eMeHThl (hOPMYIOINX WHCTPYMEHTOB.
@opMyIOIIUA HMHCTPYMEHT ISl MPECCOB. ODKCTPY3UOHHBIE TOJIOBKH. (OCHOBHBIE IpaBHUIIa
KOHCTPYHPOBAHUSI IKCTPY3UOHHBIX T'OJIOBOK. SKCTPY3UOHHBIX TOJIOBOK.

I'mapaBinueckuil pacuer HKCTPY3MOHHBIX TI'OJIOBOK pa3jIMYHOM KOHCTpyKUMH. MHCTpyMeHT 1uis

apMaTtypel B  HCOXJIAXKICHHBIC HU3ACIIUA  IMOCJIC

OCHOBHBIE  THIIEI

tepmodopmoBanus. [IpocTeiimmii WHCTPYMEHT JJisi W3TOTOBJICHHSI MAJbIX CEpUN W3CITHA.
HNHCTpYMEHT U1l KpPYITHOCEPUUHOTO M MacCOBOT'0 ITPOU3BOACTBA U3EITHUM.
4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buabl yueGHoOii paGoTsI B 3auetnbix | B akagewm.
CAUHUIIaX qacax
Oo6masi TpyA0eMKOCTh TUCHHIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi padora: 0,34 12
Jlexiuu (JIek) 0,17 6
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,17 6
CamocrosiTesabHas padora (CP): 2,41 87
Buja koHTpOJISI: IK3aMeH 0,25 9




O0BeM

Buapl yuedHoi padoTh B 3auetnpix | B actpoHOM.
eIIMHHLIAX Jacax
OO0mas TpyA0eMKOCTh JMCIHHUILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTakTHas pa6ora: 0,34 9
Jlexmum (JIek) 0,17 45
JlabopaTtopusie paboTs (JIab) - -
[Ipaktuueckue 3austus (113) 0,17 4,5
CamocrositeabHas padora (CP): 2,41 65,25
Bua KoHTpoOJIS: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«XuMHYeCKas] TEXHOJIOTUsI MUTMEHTOB U MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MATEPUAJIOB)»
(51.B./1B.06.03)

1. Meap AucHMNJIMHBI: GOPMHUPOBaHUE Y OaKaIaBpOB 3HAHUNA O MOJYYCHHH, CBOWCTBAX U
MPUMEHEHUU MUTMEHTUPOBAHHBIX JJAKOKPACOUYHBIX MATEPHAIIOB Pa3IUYHBIX THUIIOB.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- TOTOBHOCTBIO HUCIIOJIB30BATh 3HAHUS O CTPOCHHMHU BEILIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3JIMYHBIX KJIACCaX XMMUYECKUX COCIUHEHUMN NJisi MIOHUMaHUs CBOMCTB MaTepUalioB U MEXaHHU3Ma
XUMHYECKHX POIIECCOB, MPOTEKarIuX B okpysxkatoniem mupe (OI1K-3);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUsT Mpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (I1K-4);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHHH U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbhoi aesreapaoctu (ITK-18).

3namo:

- OCHOBHBIE CBOWMCTBAa NMHUITMEHTOB, HAMOJHUTEIEH U KOMIO3UIMOHHBIX JAKOKPACOYHBIX
MaTepHaioB Ha UX OCHOBE;

- TEXHOJIOTMYECKHWE TPOLECCHl  TMOJYyYEHHs] MUTMEHTOB U  MUTMEHTUPOBAHHBIX
JTAKOKPACOYHBIX MaTEPHUAJIOB;

- OCHOBHbIE CBOWMCTBA MUTMEHTUPOBAHHBIX JJAKOKPACOUHBIX MATEPHAJIOB;

- TEXHOJIOTUYECKHE CIIOCOOBI MOJIYyYE€HUs TUTMEHTOB U TUTMEHTHPOBAHHBIX JTAKOKPACOUYHBIX
MaTepuasos;

- METO/Ibl aHAJIN3a MUTMEHTOB U MUT'MEHTUPOBAHHBIX JIAKOKPACOUHBIX MaTepUAIOB.

Ymems:

- NPOBOAUTH AHAIM3 OCHOBHBIX CBOWCTB NMHUITMEHTOB, HAIMOJHUTENIEW U KOMIO3UIIMOHHBIX
JTAKOKPACOYHBIX MAaTEPUAIIOB.

Braoems:

- o0mMMHU TNPUHIUIAMH BBIOOpPa KOMIIOHEHTOB [JISl TONXYYCHHS KOMITO3UIIMOHHBIX
JIAKOKPACOYHBIX MATEPHAJIOB B 3aBUCUMOCTH OT YCJIIOBUN MX JKCILTyaTalluu;

- METOJaMU KOHTPOJISI TEXHOJOTHYECKHX IPOIECCOB IMOJYUYEHUs KOMIO3UIIMOHHBIX
JIAKOKPACOYHBIX MAaTEPHAIIOB.

3. Kpartkoe copep:xaHue JTUCUMIIIMHBI:

OcHoBable ToHATHS U onpenenenus. [lurment. Kpacurens. Hanomaurens. Knaccudukanus
MUTMEHTOB (110 XUMHUYECKOMY COCTaBY U LIBETOBBIM MpU3HAKaM). Poib MUTMEHTOB U HAMOJHUTENEH
B JIAKOKPACOYHBIX MaTepuanax. BeImyckHbie (JOPMbI MUTMEHTOB.

OcCHOBHbIE CBOMCTBA MTUTMEHTOB.

XHUMUYECKUE CBOMCTBA: XUMHUYECKUM COCTaB U MPUPOJA TOBEPXHOCTU MUTMEHTOB, HATUYNE
npumeceit, pH BOAHOW BBITSHKKH, XUMHUYECKasi PEAKIIMOHHOCITOCOOHOCTh. Du3nyeckne CBONCTBA:
Kpucrannnueckoe ctpoeHre nurmMmeHToB OCHOBHBIE KpUCTAIIOTpapUUEecKUe CUCTEMBI (CHHTOHHH )
HEOpraHW4Yeckux mnurMeHtoB. [lomumopdusm wu mnoiaumopdHbIEe MpeBpalleHuss MUTMEHTOB.
Mertacrabunbable  (GOpMBI M CTa0MIM3AIUS  KPUCTALIOTPa(QUYECKHX CUCTEM IHMTMEHTOB.
M3ocTpyKTypHBIE CUCTEMBI U X 3HAYEHHE B TEXHOJIOTMHM MUTMEHTOB. BlMsHUE KpUCTAILNTMYECKON
CTPYKTYpPhl Ha CBOWCTBa MUTIMEHTOB.TBEpIOCTh, MIOTHOCTh YACTUIl NMUTMEHTA, UX BIMSIHUE Ha
CBOMicTBa MUTMEeHTOB. JlucmepcHOCTh W (opMa YacTUIl MUTMEHTOB. BIUSHUE NUCIEPCHOCTH H



(GbopMBbI YaCTHUI] HAa CBOMCTBA MUTMEHTOB. MeTO/IbI OLIEHKH pa3MEpPOB YaCTHUI] MUTMEHTOB U CTENIEHU
WX TOJUIUCIEPCHOCTHU. YJelbHasi MOBEPXHOCTh MUTMEHTOB W METOAbI ee ompeneneHus. LlBer
nUurMeHTOB. OCHOBBI TEOPUU LIBETHOCTH HEOPTraHWYECKUX MUTMEHTOB. CBS3b LIBETA C XUMUUYECKUM
CTPOCHHEM MUTMEHTOB. XapaKTEPUCTUKA JIEKTPOHHBIX IEPEXO0A0B, IPUBOIAIINX K BOSHUKHOBEHUIO
[[BeTa MUTMEHTOB. BIusHUE KPUCTAIITMYECKONH CTPYKTYphl M AWCIIEPCHOCTH HA IBET MHUTMEHTA.
OCHOBBI TEOpPUM I[BETHOCTU OPIaHUYECKUX MUTMEHTOB. XapaKTEepHCTHKA I[BETa aXpPOMaTHYECKUX
(k02 HULMEHT OTpaXE€HUSI W TOTJIOMICHUsI, OeTM3HAa) U XPOMAaTUYECKHUX (IIBETOBOW TOH, SIPKOCTb,
HACBIIIEHHOCTh) MUTMEHTOB. MaremaTHueckoe NpeCTaBleHUE I[BeTa MUTMeHTOB. KoopanHaTsl
nBera u 1nBeTHocTtH. l[BeroBoit rpaduk CIELAB. Meroasl m3MmepeHusi 1BeTa MHUTMEHTOB.
TexHonornueckue CBOWCTBA: YKPBIBUCTOCTh NMUTMEHTOB. E€ BiMsIHME HA CBOMCTBAa MUIMEHTOB.
Metonsl  ompeneneHus.  3aBUCUMOCTh  OKOHOMHYECKOH  3(PPEKTUBHOCTH  HCIIOJIB30BAHUS
JAKOKPACOYHBIX MAaTEPHAIOB OT YKPBIBUCTOCTH NTHUTIMEHTOB. MHTeHcuBHOCTh (Kpacsmias wu
pasz0enuBaromiass CHOCOOHOCTh) TUTMEHTOB, €€ BIMSHHE HAa CBOWCTBA MHUTIMEHTOB, METOIbI
omnpezeneHusi. XapakTepUCTHKa IOBEPXHOCTH MUIMEHTOB U HAIMOJHUTENEH: SHepreTuka
CMauMBaEMOCTH, KUCIIOTHO-OCHOBHbIE CBOMCTBA, MO3aMYHOCTh IIOBEPXHOCTH, MAaCI0EMKOCTh 1-T0 1
2-T0 poja, ancopOIuUsl OJIUTOMEPOB U IMOJMMEPOB HAa MOBEPXHOCTh MUTMEHTOB M HAIOJHUTENEH,
SJIEKTPUYECKUM 3apsii TOBEPXHOCTH W Jp. H3MeHeHue CBOWCTB MOBEPXHOCTH IUTMEHTa
MoaudunrpoBanueM. J(ucrneprupyeMocTb MUTMEHTOB. AOPa3MBHOCTh MTUTMEHTOB. CBETOCTOMKOCTh
nurMeHToB. doToxumMuueckasi akTUBHOCTh MUTMEHTOB. ATMOC(HEpPOCTOMKOCTh MUTMEHTOB.

Heopranunuecknue NnurMeHThl, UX CBOMCTBA U IPUMEHEHHUE.

[TurmenTbl Oenmoro 1BeTa (AMOKCHZI THTaHA, JUTOMOH, ITMHKOBBIC Oemmia). [IurmMeHTs
YEPHOTO IBeTa (Caxka, TpaduT, YepHBIA OKCH JKene3a). [IMrMeHTHI KeNToro, OpaHKeBOro KpacCHOTO
U KOPUYHEBOTO I[BETOB (3KEJI€300KCH]IHbIE MUTMEHTHI, CBUHILIOBBIM CYpHK, KaIMUEBbIE MMUTMEHTHI,
KpOHAa M JIp. COJIM XPOMOBOW KHCIJIOTBI, Ka/IMUE€BbIE MUTMEHTHI, MOPOLUIKH MeTauioB). [IurmeHThI
CUHETO, 3€JIEHOT0 U (PHOIETOBOTO IBETOB (OKCHABI XpOMa, KOOAIBTOBBIE MUTMEHTHI, JKele3Has
Ja3ypb, yAbTpaMapuH, CMECEBBIC 3€JICHbIC TUTMEHTHI).

Opranvueckue NUTMEHTBl, WX CBOMCTBA, JOCTOMHCTBA M HEJAOCTATKH, OCHOBHBIC
MpEeJICTaBUTENN, TPUMEHEHUE.

Hamonaurenun. Pone HamonaHUTENeW B JaKOKpacOouHbIX Matepuanax. Kiaccudukarms.
TpeGoBanusi, mpeabsaBiseMble K HamoigHUTensM. OOmias XapakTepUCTHKa, CBOWCTBa, 00JacTH
npuMeHeHrs. OCHOBHbIE MPECTABUTENN HAIOJIHUTENCH.

OU3NKO-XMMUYECKHE  OCHOBBI  JIUCIIEPTUPOBAHUS  MUTMEHTOB  (HAMOJHUTENEH) B
IUIEHKOOOPAa3yIoImuX cuctemMax. MexaHu3Mm mporiecca aucreprupoBaHus. OCHOBHBIE HPOIECCHI,
MpoTEKalole Npu aucneprupoBanuu. OnTuMusanus yciaoBuil nucneprupoBanus. Peonoruueckue
ycnoBusl qucneprupoBanus. Jlo0aBku (QyHKIMOHATBHOTO Ha3HAaueHUs (OCHOBBI KiaccuUKaIi,
o0jacTy NpPUMEHEHUs, MPUMEpPhl OCHOBHBIX MpejactaButesieif). COBMECTUMOCTh MUIMEHTOB C
KOMIIOHGHTaMH  IIEHKOOOpasyromux cucreM. Crabunuzamusi TUrMeHTHpoBaHHBIX — JIKM.
Kunernueckas ycToM4MBOCTh. ATperaTuBHasl yCTOMYUBOCTD.

Texnonornueckue crnocoObl TMOJyYEHUs HAMOJHEHHBIX JIAKOKPACOYHBIX MAaTEpUajIoB.
TexHonornueckue crnocoObl mosydeHus smaineii. OCHOBHBIE Ollepaliy TEXHOJIOTHYECKOro mpoiiecca
MPOU3BOJICTBA 3Mayiei. MeTo BETHBIX WM MHOTONUTMEHTHBIX MacT. MeToj OJHOMUIMEHTHBIX
nact. MeToJl OJHONMIMEHTHBIX MOxypaOpHKaTHBIX 3Majieid. Meron OenbIX 0a30BBIX 3Majei.
[Tonyuenue BOmOAMYNIbCHOHHBIX Kpacok. CocrtaB. JlOCTOMHCTBA M HEIOCTaTKU KpaCOK.
KomnonenTtsl, BXxozsmue B cocTaB. Mamible 100aBKU. TEXHOJIOTMYECKUH MPOLECC MOTYYCHHUs
JUCTIEPCUU THIIA «MAcJIO B BO/Ie». Te€XHOIOTHYECKHil Mpoliece MoIy4eHUs JUCIIEPCUH THIIa «BOJa B



Mmaciey. [lonmydeHune rycToTepThix Kpacok. JJoCTOMHCTBA M HEJOCTATKU. TE€XHOJIOTHYECKUH CII0c00
nonydyeHusi. [lonydyeHue mopomkoBbIX KpacoK. KOMMOHEHTHI, BXOASIHNE B COCTaB MOPOUIKOBBIX
Kpacok. JIoOCTOMHCTBA ¥ HEAOCTATKU. TEXHOJIOTMUYECKHI MPOLIeCC MOIYYSHUs MMOPOIIKOBBIX KPACOK
Ha OCHOBE TMOJMKOHJCHCAIIMOHHBIX MaTepuangoB. TEeXHOJOTMYECKH Mpolecc MOTydYeHUs
MOPOUIKOBBIX KPAaCOK Ha OCHOBE MOJIMMEPU3ALMOHHBIX MaTEPUATIOB.

OxpaHa okpyxarouie cpeapl HpU NPOU3BOACTBE MUIMEHTOB M IUTIMEHTHPOBAHHBIX
JAKOKPACOYHBIX MAaTEPHAIIOB.

4. O0beM y4eOHO JUCUMIIIIMHBI:

O0bem
Bujabl yueoHoii padoTni B 3aueTHBIX B akaznem.

eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 0 Y4eOHOMY MJIaHY 3,0 108
KonTakTHas padora: 0,34 12
Jlexiuu (JIek) 0,17 6
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,17 6
CamocrositesbHas padora (CP): 2,41 87
Bua KOHTpOJISA: IK3aMeH 0,25 9

Ob6beMm
Buael yuednoii padorsl B 3agernsix | B actpoHOM.

eIMHUIIAX qacax
O01asi TPY10eMKOCTh THCHUIIJIMHBI 110 Y4e0HOMY IJIaHY 3,0 81
KonrakrHasi pabora: 0,34 9
Jlexuuu (JIek) 0,17 4,5
JlaGopatopusbie padotsl (JIab) - -
[Ipaktrueckue 3ansatus (113) 0,17 45
CamocrositesbHas padora (CP): 2,41 65,25
Buna xoHTpoJisi: 3k3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«IIpumeHnenue moanmmMepHbIx MmaTepuanos» (b1.B./[B.07.01)

1. Heap aucuumiamHbl — (GOPMHUPOBAHHME Y CTYACHTOB LIEJIOCTHOIO IPEJICTABICHHUS O
KJIaccu(UKaluy U IPUMEHEHUHU TIOJTMMEPHBIX MaTepHaIoB.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpamMme 0aKajgaBpuarTa
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus Ipu pa3paboTke
TEXHOJIOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- TOTOBHOCTBIO MCIIONIb30BAaTh 3HAHUE CBOMCTB XMMHMYECKHX JJIEMEHTOB, COCIUHEHUN M
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbaoctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(DOpPMAIUIO, OTCYSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

Snamu:

- UICTOPHIO PA3BUTHS MOJIMMEPHOUN IPOMBIIIIEHHOCTH;

- KJIacCU(DUKAIIMIO ¥ CBOMCTBA TIOJTUMEPOB;

- OCHOBHBIX MPEJICTABUTENCH KOHCTPYKIIMOHHBIX, (DYHKIIMOHAIBHBIX U WHTEJUIEKTYaIbHBIX
MOJIMMEPHBIX MaTePUAIIOB;

- PUHIIAT 1eWCTBHUS (YHKIIMOHATBHBIX U HHTEIUICKTYaJbHBIX MOJTUMEPHBIX MaTEPHAIIOB.

Ymemn:

- OMPEIEINIATh TUIIBI MOJUMEPHBIX MATEPHAJIOB, U3 KOTOPBIX M3TOTABIMBAIOTCS pa3IMYHBIC
U3ENNS;
- BEIOMPATH TOJMMEPHBIN MaTepUall JJIsl PEIICHUS PA3THUHBIX TEXHUYCCKHX 3a/1a4.
Bnaoemy:

- OCHOBaMH TPHUMEHEHHUS (QYHKIMOHAIBHBIX ¥ WHTEIUICKTYAJIbHBIX ITOJMMEPHBIX
MaTepUasos;

- MCTOAAaMU MNPOTHO3UPOBAHUA TCXHHUYCCKUX MAPAMCTPOB HU3ACIINA, U3TrOTABIIMBACMOI'0 M3
MOJIMMEPHOT0 MaTepuara.

3. Kparkoe comepxxanue Q1M CUMILIAHBI:

Paznen 1. Benenue. O0mue cBeieHUS O TPUMEHEHUU TTOJTUMEPHBIX MaTEPHUATIOB.

1.1. Bgsepenue. UNcrtopus paszsutus Hceropus pa3BUTHS MOIMMEPHOM XHMHMM U
npoMmblIeHHOCTH. Kinaccudukaryst moimmMepos 1o (pyHKIIMOHAIBHOMY Ha3HAYCHHUIO.

1.2. Tlomumepsl B cTpouTenbcTBe. Hecymme u  orpaxnaromme KOHCTPYKIUU
(momuMepOeTOoH, CTEKIIOIIIACTHK, MOJUKapOoHaT). CHHTETHYECKHE TETTON30JSIITUOHHBIC MATEPUATTBI
(MEeHONOMUCTUPOJI, IKCTPYAUPOBAHHBIN IEHOMIOIUCTUPOI, IEHOONNYpPETaH). [ uApON30IaLnOHHbIE
MaTepuaibl (OMTyMHOIIOTUMEPHBIE cocTaBbl, mosmMepHbie [IBX- u TIIO-MeMOpaHbI, MOTUMEPHBIA
TOPKPETOETOH, MPOHUKAIIIWE CcOCTaBbl). [lonmMMepHBIE TOJBI ¥ HAMOJbHBIC TMOKPHITUS
(monmypeTraHoOBBIe, SMOKCUAHBIC, MomuMeTHmiIMerakpuiathbie). [lomumepst (IIBX, mommaTmIieH,
NOJIMCTUPONT U JpP.) U KOMIIO3UIIMOHHBbIE MaTepHalibl (CTEKJIOIJIACTUK)  JUIi HMH)KEHEPHBIX
kommyHukaiui. Kneun (IIBA, B®, snokcuaHbie, MOIMypeTaHOBBIC, aKPHJIATHBIE U Jp.), IEHbI U
repMeTUKH (IOINYyPETAHOBBIE M CUITMKOHOBBIE). Monudunupyromme 100aBKU U IPOTUTKH.



[Tonumepsl B MammHocTpoeHUU. [lomumepbl A M3roTOBICHHS: 3yO4YaThIX M YEPBSUYHBIX
Kosiec (MOJIMaMUJIbI, TTOJUIIPOIIUIICH, MTEHTAIIACTHI, MOIMKapOoOHaThI, TOMU(OPMAaTBACTHA, U JIP.);
IIKUBOB, MaXOBUYKOB, PYKOSITOK, KHOIIOK (TIOJTMAMHJIbI, aMHUHOIUTACTHI, PeHOI-(hopmalbaeruaHbie
CMOJIBI, BOJIOKHUTBHI, TEKCTOIUTBI M [Ip.); POJIMKOB, KaTKoB, OeryHoB (mommamuibl, [1BX,
MOJIUTIPOITMIICH, TOJIMKAPOOHATHI, IPEBECHBIC MJIACTUKH ); MOAIIUITHUKOB CKOJIbKEHUS (TIOJTHAMHU/IBI,
MOJIUATUIICH, TOJUIPONUIIEH, MOJIMAKPUIAThl, MEHTAIJIacT, MOJMKApOOHAThl W Ap.); JeTaynen
MOAMIUITHUKOB KauyeHUs (TTOJTMaMU/IbI, TTOJTMKAPOOHATHI, MOTH(GOPMAIIbIETH T ); TOPMO3HBIX KOJIOJIOK,
HakJIao0K ((eHon-popmManbaeruIHbIe CMOJIbI, BOJOKHUTHI, APEBECHBIC TUIACTHKHN); TPYO, JAeTayei
apMarypbl, (GWIBTPOB MAaCISHBIX M BOJIHBIX cucTeM (monumdTuieH, [IBX, nomumpomnuieH,
MOJIMKAPOOHATHI, CTEKJIOIUIACTUKH); pabodmMx [eTaneil BEHTUJISTOPOB, HACOCOB, THUIPOMAIIMH
(ToMMaMHuIbI, TMONUATUIICH, TTOJIMBUHUIXIIOPU, TTOJUIIPOIUIIEH U JIP.); YIUIOTHEHUH (TIOTMaMUIBI,
MOJIUATHIICH U JIp.); KOXXYXOB, KOPITYCOB, KPBIIIEK, Pe3epBYyapoB (MOJUITUIICH, aMUHOILIACTHI,
CTEKJIOIJIACTUKY U Jp.); NeTanel mpruOOpoB M aBTOMATOB TOYHON MEXaHUKH; OOJITOB, TaekK, IIaiio;
NPYXKHH, peccop, KyJIadyKOBBIX MEXAaHM3MOB, KIIallaHOB; KPYMHOTa0apUTHBIX 3JEMEHTOB
KOHCTPYKITUW; AJICKTPOU3OJIAIIMOHHBIX JeTaleil, TMaHelel, IIUTKOB, KOPITYCOB MpuOOpPOB
(mommaMuIbI, MOMUATHIICH, (TOPOILIIACTHI U AP. ), CBETOMPOIMYCKAIOIINX ONTHYECKUX JIeTaleH (JIMH3,
CMOTPOBBIX CTEKOJ U JIp. - MOJHUATUJICH, aMUHOILJIACTBI, MMOJIMAKPUJIAThI, MOJIUKApOOHATHI U Jp.),
JTUTEHHBIX MoOJENeH (MOTUCTHPOII, MOTHMAKPHUIATHI, SMOKCHUIHBIC CMOJBI, KPEMHHHOPTaHUYECKIE
OJINTOMEDPBHI), PE3UH PA3TMYHOTO Ha3HAYCHUS (KaydyKU, CUITUKOHBI).

Pa3nen 2. Ilonumepsl B CETCKOM XO034HCTBE, B 3JIEKTPOTEXHUKE, B MUKPOIIEKTPOHUKE

2.1. [Tonmumeps! B cenbckoM xo3saicTse. [lomumepHsie Ouonnast u repouruasl. [lomumepHsie
MoJsuttockoruabl. [lomuMepHsie cynepancopOeHTsl U KoMno3uthl. ['maporenu. Ilommmepst s
BOCCTAaHOBJICHUS II0YBBI. buoOpasnaraemble IOJMMEpBl B CEIBCKOM Xo3sicTBe. llommumepsr miis
yIIy4IIEHUsS THIPOJUHAMUYECKUX CBOMCTB JBMKCHMS JKUJKOCTEH B NPPUTALIMOHHBIX CUCTEMAX.

2.2. lTlomuMmepbl B  DJIEKTPOTEXHUKE.  DJIEKTPOMBOJISIIUOHHBIE  MaTepuaibl B
3JICKTPOYCTAHOBOYHOW U cBeToTexHHueckor apmarype (I[IBX, momucTupos, MOJUIIPOIHIIEH,
nonu(opManbAeTU]I, MOTHAMHUIBI, AMUHOTIIACTBI, CUIIMKOHBI, YpeTaHbl, (peHon-(popmanbaeruaabe
CMOJIBI, CIIOUCTBIE TUIACTUKH ). JINTUH-TIOTMMEpPHBIE aKKyMYJISTOPBI (TTOIUITUIICHOKCHT).

2.3. Ilonumepsl B MUKPOAJIEKTPOHUKE. DOTOUYBCTBUTENIbHBIE TTOIUMEPHI. [103UTHBHBIE U
HEeraTHBHbIE PE3UCTHI (penon-popmanbaerunnoie CMOJIBL, MOJIMMETUIIMETAaKpUIIaT,
MOJIMBUHWJIIIMHHAMAT M JIp). Pe3ucThl, OCHOBaHHbIE Ha NPUHLHUIE XUMHUYECKOIO YCHIICHUS
U300paKeHHSI. [TonumepHbie CBETOAUO/IBI (MONMMATUICHINOKCUTHO(DEH,
MOJIUCTUPOJICYIb(POKHUCIOTA, TONUNIapapeHUICHBUHNUIICH, STIOKCHIHBIE CMOJIBI).

Pazgen 3. Ilomumepnsie HOcutenu. [lomumepst B Menunmue. [lomuMepHbie MeMOpaHBI.
HHTennekTyanbHble OTMMEPHBIE MaTEPHAIIBI.

3.1. TlonumepHble HOCHUTENH (COMOJIMMEPHI CTUpPOJIA C JIUBHHUIOEH30JI0M, cedaekc,
noHMTHI). Ha3HaueHume mnonumepHbIX HocuTened. llomumepHble HOCUTENM € HMOHOTEHHBIMU
rpymnmamu. COpOeHTHI.

3.2. Tlomumepsl B Meautinae. [TomnMepbl METUKO-TEXHUYECKOTO HAa3HAYCHHS! (ITOTMATHIICH,
MOJIMMIPONIUJICH,  TIOJUCTUPOJ,  TOMMA(UPBI,  MOJUAMUIbLI,  MmojukapOonar).  [lommmeps,
I/ICHO.HB?)yeMBIe B BOCCTaHOBHTeHBHOﬁ XI/IpypI‘I/II/I (LII/IaHaKpI/IHaTHBIG KJIICH, MOJIMIIMKOJJIHABI,
MOJIMATUIIEH CBEPXBBICOKOW MOJIEKYJISIPHOM Macchl, MOJUMETUIMETAKpHIIAT, IOJIUKApOOHATHI,



CHWJIMKOHBI) ¥ HaIlPaBJICHHOTO OWOJIOTUYECKOro JeHcTBUS (KpOBE3aMEHHUTENIM Ha OCHOBE
MOJIMBUHUJIITUPPOIINIOHA, TOJTMBUHUIIOBOTO CIIUPTA, JEKCTPaHa).

3.3. IlonmumepHbIe MEMOpaHbI, B TOM 4ucie razopasaenurenbabie. [Tomumepst Tuna Haduon.
Bopoponnsie TormuBHBIE 37eMeHTH. [IpoToH-cenexkTuBHble MeMmOpaHbl. HTenmnekTyaabHbIe
MOJIMMEPHBIE MaTEpUAIIbI.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

Ob6Bvem
Buabl yueOHol padoThI B 3agernsix | B akazem.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JUCHUIIIMHBI 110 y4eOHOMY IJIAHY 2,0 72
KonrakTHasi padora: 0,22 8
Jlexuu (Jlek) 0,11 4
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrositesabHas padora (CP): 1,53 55
Buja xkoHTpOJISI: IK3aMeH 0,25 9
Ob6wvem
Buabl yueOHol padoThI B 3agernbix | B actponom.
eIMHUIaxX yacax
O0mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIAHY 2,0 54
KontakTHas padora: 0,22 6
Jlexiuu (Jlek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 1,53 41,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«TexHoJIOTHS POU3BOACTBA U MEePepPadOTKU KOMIIO3UIIHOHHBIX MATEPHATIOB
(b1.B./1B.07.02)

1. Heab aucuumiuHbl — QOpMHpPOBaHHE Yy OOYYAIONUXCS 3HAHUW O TEXHOJIOTUU
MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUAJIOB.

2. B pe3yabTare ndydeHusi JUCUUILJIMHBI 00y4alOMIMIiCs MO MporpamMmMe OakajgaBpuara
JAOJIKEeH:

Obaadams CIENYIOMUMA KOMIETSHITHSIMHE:

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKUE pEeIIeHUsT Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MMociieAcTBUi ux npumenenus (ITK-4);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHHH U
MaTepHaaoB Ha MX OCHOBE JIIS pelreHus 3aaad npodeccruonansHoi aesrenpaoctr (ITK-18);

- TOTOBHOCTBHIO H3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAalLMIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3namu:

- 3aKOHOMEPHOCTH XUMHUYECKHX U (PU3NIECKUX MPOIIECCOB MPH MPOU3BOACTBE MOTUMEPHBIX
KOMITO3UITMOHHBIX MaTEpUasoB;

- TEXHOJIOTUYECKHUE OCHOBBI OpraHU3allMd COBPEMEHHBIX IMPOIECCOB IMPOU3BOACTBA
MOJIMMEPHBIX KOMITIO3ULIMOHHBIX MaTEPHAJIOB;

- COBpeMEHHble TpeOOoBaHHUS K amnmaparypHoMy O(OPMIIEHHIO OCHOBHBIX IIPOIIECCOB
MIPOU3BOJICTBA MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTEPUaJIOB;

- METOJbl KOHTPOJISI OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpOB IPOILIECCOB MPOU3BOJCTBA
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAIIOB;

- METOJIbI ONITUMHU3AINNA XUMHUKO-TEXHOJIOTHIECKUX TPOIIECCOB MPOU3BOICTBA MOTMMEPHBIX
KOMIIO3UIIMOHHBIX MaTEpUasoB;

- MeToAbl  OHmEHKH J(PPEKTUBHOCTH  MPOIECCOB  MPOU3BOJCTBA  IOJUMEPHBIX
KOMIO3UIIMOHHBIX MaTEPUajOB.

Ymemw:

- NPUMEHSATHh TEOPETHUECKHUE 3HAHUS JUIsl TpelCKa3aHusl IOBEACHHUS — COCTaBIATh U
AQHAJIM3UPOBATh COBPEMEHHBIE TEXHOJIIOTUYECKHE CXEMbl OCHOBHBIX IPOLIECCOB IMPOU3BOJICTBA
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTePUAIOB, YMETh UX ONTUMH3UPOBATH U HAIOJHATH MEPEIOBBIM
COBPEMEHHBIM 000pYIOBaHHEM;

- BBIOMpATh TEXHOJIOTUYECKHE ITapaMETPhl Ui KOHKPETHBIX TEXHOJIOTHUECKUX TPOIIECCOB C
y4€TOM  OCOOCHHOCTEH  XUMHYECKHX W  (PU3MKO-XMMHYECKHUX  CBOMCTB  TOJMMEPHBIX
KOMTIO3HIIMOHHBIX MaTepUAJIOB;

- BBIOMpaTh OOOPYIOBaHWE [UII KOHKPETHOTO IIPOIecca MPOM3BOACTBA ITOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTepUaJIoOB;

- OpPraHM30BaTh YIPABICHUE TEXHOJOTMUYECKHUMH MPOIECCAMU MPOU3BOJCTBA MOIUMEPHBIX
KOMITO3UIIMOHHBIX MaTepUaIOB ¢ MAKCUMAIIBHOHN CTETIEHbIO 3()(PEeKTHBHOCTH.

Braoems:

- METOJaMH ONpEICICHHS] ONTHMAJIbHBIX M PAIMOHAIBHBIX TEXHOJOTUYECKUX PEKHMOB
paboThI 000PYAOBAHUS ITPOIECCOB MPOU3BOJICTBA MOJTUMEPHBIX KOMIIO3HIIMOHHBIX MaTEPHAJIOB;

- MeTrogamMu aHaim3a d(PPEKTUBHOCTH PabOThl KOHKPETHOTO MPOM3BOACTBA MOJUMEPHBIX
KOMITO3UITUOHHBIX MaTEPUAIIOB;



- MCETOAaMHU YIIPABJIICHUA H PEryjJIupoOBaHUA XHUMHUKO-TCXHOJOIMYCCKMMHU IIPOHECCaMU

IMMPOU3BOACTBA MOJIUMCPHBIX KOMITO3UITMOHHBIX MaTCPHUAJIOB.
3. KpaTkoe coaep:kanue THCHUIIIAHBI

Moayas 1. HanmosHuTeaum u  CBA3yHOIIHe, HCIOJIb3yeMble

KOMITIO3UIIMOHHBIX MAaTCPHAJI0B: MMOJYUYCHHE, CBOMCTBA.

Paznen 1.1. Knaccudukanmsi KOMIO3UITMOHHBIX MaTEPHAIIOB.

Pa3znen 1.2. /lucniepcHble HATOJIHUTENH.
Paszgen 1.3. ApMupyronme HarmoJHATEIIH.

Pa3znea 1.4. PacnpocTpaHéHHbIE TOJTMMEPHBIE CBS3YIOIIHE.

Pa3gen 1.5. HaHOKOMITO3UTEL.

AJasa MOJYyYCHHSH

MO}:[y.]'[L 2. ®U3NKO-XHMHYECKHE OCHOBBI CO3JaHUA KOMIIO3MIIMOHHBIX MaTEePHUAJIOB.

Pa3nen 2.1. SIBnenus Ha rpanuiie paszaena ¢as.

Pazgen 2.2. OcraToyHble HamnpsOKEHUS B KOMITO3UIIMOHHBIX Marepuanax. CrnocoObl HX

CHHMIKXCHMNA. MGTOI[I)I OIPEACTICHUSA OCTAaTOYHBIX HaHpH)KeHI/II\/'I.

Pasznen 2.3. Kputnueckas jymHa BojokHa. [IpenenbHoe KOJTUYECTBO HAMOJHUTES.
Pa3znea 2.4. Peonornyeckue CBOMCTBA HAITOJTHEHHBIX TOJMMEPOB.

Paszgea 2.5. Moaynb ynpyrocTd KOMIO3UIIMOHHBIX MAaTEPHUAJIOB.

Pazgen 2.6. [lehopmariyisi KOMIO3UIIMOHHOTO MaTepUaa.

Pazgen 2.7. [IpoyHOCTH U pa3pylieHne KOMIO3UIMOHHBIX MaTtepuaioB. Teopus ['pudpurca.

Teopus OpoBaHa.
Pa3nea 2.8. [IponuTka cBA3YIOLIUM HallOJIHUTEIEH.

Monayab 3. TexH0J10TUA MOJTyYeHUsI KOMIIO3HIIMOHHBIX MATEPHAJIOB.

Pazgen 3.1. [IpombllieHHOE TPOU3BOACTBO KOMITO3UI[MOHHBIX MATEpHAJIOB HA OCHOBE

TEPMOTLIACTOB.

Paznen 3.2. [TomydhaOpukarsl A1 MOTyYEeHUS KOMIIO3UITHOHHBIX MaTEPHAIIOB.

Pa3znen 3.3. Metobl cepuiiHOrO MPOU3BOJICTBA U3/IEIIUIA U3 PEAKTOIIACTOB.

Pa3nea 3.4. I[Ipon3BOACTBO COTOILIACTOB.
4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabi yueOHoii padoThI B 3aueTHEIX B akanem.
eIMHUIIAX qacax
OO01mast TpyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 2,0 72
KontakTHas padora: 0,22 8
Jlexuu (Jlek) 0,11 4
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrosiTesabHas padora (CP): 1,53 55
Bua KOHTpOJISA: IK3aMeH 0,25 9




Buabl yueOHol padoThl

0O0beM

B 3aueTHBIX

B actponom.

eIMHUTIAX qacax
O01as Tpya10eMKOCTh TUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 2,0 54
KonrakTHasi padora: 0,22 6
Jlextuu (Jlek) 0,11 3
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 1,53 41,25
Buja xoHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«TexHonorus jakokpacouHbIx nokpoituii» (61.B.J1B.07.03)

1. Heab AMCHUIUINHBI: IPHOOPETECHNE 3HAHNHN, YMEHHI M HaBBIKOB B 00JIACTH TEXHOJIOTHU
MIOJIyYEHUs TIOJIMMEPHBIX MOKPBITUH (OKpPacKN).

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YaloLuiics 10 mMporpamMme 0aKajgaBpuarTa
JTOJIKEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pelIeHUus Mpu pa3paboTke
TEXHOJIOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJb30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JEMEHTOB, COCAUHEHMHN U
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbaoctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HMH()OpPMAIUIO, OTCYCCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- ocHoBHble HopMatuBHBIE nokyMeHTHl (["OCT, MCO, PJl), xacarommuecsi MOIATOTOBKH
MOBEPXHOCTU U IPOMBIIUIEHHOW OKPACKH;

- OCHOBHBIE CBOWCTBAa IIOBEPXHOCTH TIOJUIOKEK: YEPHBIX M LBETHBIX METAJUIOB,
KOHCTPYKLIMOHHBIX IIACTMAcC, APEBECHHBI U MAaTepPHAJIOB Ha €€ OCHOBE, CyOCTPaTOB MHUHEPAIbHOU
MPUPOJIBI, CTEKJIA U KEPAMUKHU;

- TEXHOJIOTUYECKHE CTIOCOOBI IMOATOTOBKU MIOBEPXHOCTH MEPE]] OKPACKOM;

- TEXHOJOTMYECKHE CXEMBbl IOJArOTOBKM IOBEPXHOCTH M OKPACKM YEPHBIX M ILBETHBIX
METAJIOB K UX OCOOCHHOCTH;

- TEXHOJIOTUYECKHUE CXEMBI IMOJArOTOBKH MOBEPXHOCTH U OKPACKHU IIJIACTMACC, IPEBECHHBI U
MaTepuajoB Ha €€ OCHOBE Iepe] OKpPacKol, CyOCTpaTOB MHHEpaIbHOW MPUPOABI, CTEKIa U
KEpaMHUKHU;

- INpPUMEHSEMBbIE B IPOMBIIUIEHHOCTH TEXHOJIOIMM OKpPAcKU JIETKOBBIX M T'PY30BBIX
aBTOMOOWJIEH, JKEIEe3HOJAOPOKHBIX BaroHOB, CYJOB, CAMOJIETOB U JAPYTUX pPaclpOCTPaHEHHBIX
15631 (117178

Ymemy:

- pa3paboTaTh ONTUMAIBHYIO TEXHOJIOTHIO OJTOTOBKH MOBEPXHOCTH M OKPACKH Pa3IMYHbIX
W3JIeTN, UCXOJd W3 TUIIA MaTepuia W3JEIus, COCTOSHHE HCXOJHOW IOBEPXHOCTH, YCIOBHIA
JKCIUTyaTallud  OKPAlICHHBIX  M3AENUil, MNpPOM3BOAUTENBHOCTH, TabapuTOB  M3AEIUs U
IIPOU3BOJICTBEHHBIX IUIOIIAJIEH;

- BBIOpaTh U MpeanoxuTh Tumsl npumensemoro JIKM, cucremy JIKII u crioco0® HaneceHust ux
HAHECEHHUS.

Braoemy:

- HaBBIKAMU COCTABJICHUS TEXHOJIOTMYECKUX CXEM MOATOTOBKH OBEPXHOCTH U OKPACKH;

- METOJIaMU KOHTPOJISI CBOMCTB JJAKOKPACOUYHBIX MTOKPBITHH.

3. Kpartkoe cogep:xaHue JTUCUMIIIIMHBI:

[ToaroToBka MOBEpXHOCTH MO OKpacKy: TexHosnornueckue crangaptel —['OCT, UCO, P/,
CTENEHN OKMCIICHMs U 3arpsi3HEHUs. OCHOBHBIE CBOMCTBA MOBEPXHOCTH MOMJIOXKEK: CTAIb, YyT'YH,
[IUHK, aJIFOMUHUN, 0JI0BO, ME€JIb, KOHCTPYKIIMOHHBIE TIIACTMACChI, IpeBecuna, ¢anep, JCII, MIAD,
KOXKa, KaMeHb, KUpPIHY, OCTOH, TUIIC, CTEKJIO, KepaMuka. CTaHJapThl OYMCTKU TOBEPXHOCTH IS
METaUIN4eCKON TOoUI0KKH. CrocoObl OYUCTKH TOBEPXHOCTH: py4yHas MeXaHHUYECKas OYHCTKa,
rajnToBKa, aOpasuBHas cTpyiHas ounctka. ObopynoBaHue JUisi aOpa3sMBHOW CTPYMHON OYMCTKH.



Tepmuueckasi ouncTka. XUMHAYECKas MOATOTOBKA MOBEPXHOCTU: 00€3)KUPUBAHUE PACTBOPHUTEIIEM,
BOJHBIMU DPAacTBOpPaMH, OHMYJIbCHOHHOE O0O0€3KMPUBAHUE, YIBTPAa3BYKOBOE 00€3KHUpUBaHUE,
AIIEKTPOXUMHUYECKOE  00€3KUpUBaHUE, TpPABICHWE U  TPABICHHE C  OJAHOBPEMEHHBIM
00e3KMpUBAaHUEM, MACCUBAllMs, HAHECEHHE KOHBEPCHOHHBIX MOKpHITUH: (ochaTtupoBanue
(kpucTayunyeckoe U amop(Hoe), OKCUANPOBaHUE (aHOAMPOBAHHUE), XPOMATUPOBaHHE, 00paboOTKa
HaHOCHJIMKaTaMH. MeTOIbl, MCIONb3yeMbIE Il OICHKH O0E3KUPHBAIIUX B (OChaTHPYIOIUX
coctaBoB ¥ (ocaTHbIx citoeB. TeXHOIOTHS MOATOTOBKH OIIMHKOBAHHON MOBEPXHOCTH, aTFOMHHUS
H €ro CIUTaBOB. TeXHOJIOTHS TOrOTOBKH IIOBEPXHOCTH ATFOMUHUS U €T0 CIUIABOB. Y IaJICHHE CTaphIX
noKpbeITHi. CTaHAaPTHBIC TEXHOJOTHYECKHUE CXEMBI MOJITOTOBKH MOBEPXHOCTH B COOTBETCTBUU C
I'OCT 9.402, TOCT P UCO 8501-2014, P/1 39-00147275-053-99. OGopynoBaHue A1l XUMHUUECKOU
MOJATOTOBKHM MOBEPXHOCTU: 00OPYAOBAaHHE MOATOTOBKH MOBEPXHOCTH CTPYWHBIM METOIOM, THIIBI
NpUMEHSeMbIX KOHBelepoB. BcmomorarenbHoe 000pymoBaHHE: JO3MPOBAHUE, MOJIyYCHHE
JIeMUHEPATM30BAHHOM BOJBI, (PUIBTPAIMHU [IJTAMA, OYMCTKA CTOYHBIX BoA. OKpallinBaHue IiacTMace
u pe3uHbl. PekoMeHmanuu no ucnodb3oBanuio JIKM 11 OKpacku pa3iuMyHBbIX IJIACTMACCOBBIX
noBepxHocteil. Metonbl Hanecenuss JIKM Ha mmactuku u pe3unHy. OkpalllMBaHWE W MPOMHUTKA
JPEBECHHBI, IOJTYICHUE JTAKOBBIX M HETMPO3PAYHbIX MOKPHITHIA. OKpallnBaHUE U JTAKUPOBAHUE KOXKH.
Oxpacka HEOpraHMYECKUX (MHHEPAIBHBIX ) TIOITOKEK. TEXHOIOTHS M3TOTOBJICHUS IEKOPATUBHBIX U
UMHUTALMOHHBIX TMOKPBHITHH. OKpacka crekia. TeXHOJIOTHs OKPacKH OTAEIBHBIX TPYII W3JEIUN:
aBTOMOOWMJIEH Ha KOHBelepe, jKeJIe3HOJOPOKHBIX BarOHOB, CYJIOB, caMOJIeTOB. PeMOHTHas okpacka
Ky30Ba aBTOMOOMJIS.
4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KontakTHas padora: 0,22 8
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrosTeasHnasi padora (CP): 1,53 55
Bua KOHTpOJISA: IK3aMeH 0,25 9
O6bem
Buabi yueOHoii padoThI B 3auetnbix | B acTtponom.
eIMHHIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KontakTHas padora: 0,22 6
Jlexmm (Jlek) 0,11 3
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesbHas padora (CP): 1,53 41,25
Bua KOHTpOJISA: IK3aMeH 0,25 6,75




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIMHbI

«MexaHHYecKHe MPOLECChl M ANNAPATHI TEXHOJOTHHU NepepadoTKH NMOJIMMEPOB»

(61.B./1B.08.01)

1. Ieqb AUCHUTILUINHBI: JOPMUPOBAHUE Y CTYJEHTOB OCHOB HH)KEHEPHOTO MBIIICHUSI.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpamMme 0aKajJaBpuarTa
JAOJIAKEH:

Obnadams CIeTyIOUTUMA KOMITCTCHITUSIMU

- CIOCOOHOCTBHIO M TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUTHH B TipodeccruonanbHoit aesreapHoctr (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (DHU3MUYECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEIIECTBA JJIsi  [OHHUMAHMS
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOCHUM BEIIECTBA, IPUPOJIE XUMUUYECKON CBSI3U B
Pa3IUYHBIX KJaccaX XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, MPOTEKAIINX B Okpyskatoiem mupe (OI1K-3);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOA0MpaTh 000pya0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoanus (ITK-9).

3namo:

- TEOPETUYECKUE OCHOBBI MPOIIECCOB U3METBUYEHUS U CMEIICHUS;

- KOHCTPYKIIUU U TIPUHITUTIBI JCHCTBHSI OCHOBHBIX COBPEMEHHBIX MAIIMH I U3METbYCHUS U
CMEIIICHUSI MaTepUasoB;

- METOJIMKH pacyera TeXHOJIOTHYECKOTO 000py10BaHUSI.

Ymemu:

- MPOBOJUTH MEXAHUYECKHE PACUETHI AJIIEMEHTOB MAIIUH JIsl U3MEJIbUEHUS U CMEICHUs
MaTepuaoB.

Braoems:

- HaBBIKaMU aHAJIN3a MEXAaHUYECKHUX MPOIECCOB XUMUYECKHIX MTPOU3BOICTB;

- TEXHOJIOTUYECKIMH pacdyeTaMu 000pyI0BaHUS;

- pacueTaMu THIOBBIX JI€Tajlell MallliH, OJb3YsICh cipaBoyHOM uteparypoi u I'OCTamu.

3. KpaTkoe conepskaHue JUCHHUILINHBI:

1. OcHOBHBIE CBEJIEHUS O NTEPEMEIINBAHUH.

1.1. O630p OCHOBHBIX BHUJIOB allapaToB C MEIIATKAMH JIJIS KUIKOCTEH.

1.2. KoHCTpyKnMM MEXaHHYECKHX TMEpPEeMEIIMBAIOMUX YCTpocTB. Ha3nauenue wu
KJ1accuuKanus Memanok. TUXoXoAHbIe MEIIATIKHU (JIOTAaCTHBIE, paMHBIE, SIKOPHBIE). BhICTpOXO01HBIE
MeIaiky (TypOUHHBIE, TPEXJIONACTHBIE, IPOIIEITICPHBIE).

2. TOHKOCTEHHBIE COCYAbl XHMHUECKUX MPOU3BOJICTB.

Omnpenenenne HaMpPsHKEHUH 10 6€3MOMEHTHOM Teopuu. OCHOBHBIE JOMYIeHUs. BpIBO ypaBHEHUs
Jlanmaca. Pacyer TOHKOCTEHHBIX 000JI0Y€K TO ypaBHEHHWIO Jlaruaca W MO CTaHAAPTH30BAHHOU
METOJUKE. Y CIIOBUE MPOYHOCTH.

3. CoennHenne nerajiei MaliuH.

3.1. Knaccudukanus neraneit MaliuH W armapaToB XMMHUYECKUX MPOU3BOJACTB. Pe3pO0oBbBIC
coenquHeHusi. Pacuer OONTOBBIX COEIMHEHUI MpPH IMOMNEPEUYHBIX U MPOJOJIbHBIX Harpyskax.
[IInonounsle coenuHenus. Ha3HaueHne u BUABI INOHOK. PacyeT MIMOHOK Ha cpe3 U cMAThE. Busl
capku. OOmacTh TpHMEHEHUs. Buapl cBapHBIX WIBOB. PacueT Ha TPOYHOCTh CTHIKOBBIX H
HAXJIECTOYHBIX IIIBOB.



3.2. Banmbl m ocu, uX ONOPBHI U coeauHEHHUA. [IpOEKTUPOBOYHBIC pacyeThl BAJIOB U OCEH.
[Mommunuuku ckonbxeHus. [loammmanky kadenus. [IpuBogabie My(THL.
4. O0beM y4eOHOH TUCHUILINHBI:

O6bem
Buanbi yueOHoii padoThl B 3auerHbIx B akanmem.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonrakTHasi padora: 0,22 8
Jlexumm (Jlek) 0,11 4
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 1,67 60
Buja xonTpoJisi: 3auer 0,11 4
O0bem
Buabl yueOHoii paboThI B 3auetHbix | B acTponom.
eIMHUIIAX qacax

OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 2,0 54
KonTtakTHas padora: 0,22 6
Jlextuu (Jek) 0,11 3
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 1,67 45
Bua KOHTpoO.JSA: 3a4eT 0,11 3




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIMHbI
«MexaHHKAa XMMHYE€CKHX MPON3BOJACTB B TEXHOJOTHH U NepepadoTKe MOJTUMEPOB»
(51.B./1B.08.02)
1. Heap AMCOMIUIMHBI: HAYYUTh CTYIEHTOB TBOPYECKOMY MOJXOAY K BBIIOJHEHUIO
WHXXEHEPHBIX pPACUETOB Ha MPOYHOCTh, JKECTKOCTb W YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JeTasiell ¥ y3JI0B MallliH U anmapaTosB.

2. B pe3yabTaTe uM3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSMU

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUIUTHH B Tipodeccruonanbhoit nestenbHocTu (OITK-1);

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOM (M3NYECKOl KapThHE MUpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTAX, CTPOCHHMM  BeIIeCTBa Ui  TOHUMAaHHUS
OKpY’Karomiero Mupa u sieierui npuposi (OI1K-2);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEILIECTBA, IPUPOJIe XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccaX XUMHUYECKHX COCAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XHMHYECKHX IPOIIECCOB, MPOTEKAIUX B okpyskatoniem mupe (OI1K-3);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTALUIO, TOA0MpaTh 000pyI0BaHUE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT ooopynoBanus (I1K-9).

3nams:

- OCHOBHBIC ypaBHEHUS U METOJbI PEIICHUsS 3a/1a4 COMPOTUBICHHUS MAaTEPHAJIOB U JIeTalIeH
MaIll}H;

- OCHOBHBIE€ METO/IbI PACYETOB HA MPOYHOCTH U )KECTKOCTh JIEMEHTOB KOHCTPYKIIUI MaIIUH
U anmnaparos;

- OCHOBBI TEOPHUH pacueTa JeTajeil U y3710B MalllH U alllapaToB XMMHUECKOI TEXHOJIOTUH.

Ymems:

- TPOBOJHUTH PACUEThl 3JIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COIPOTUBICHUS
MaTepUasoB;

- pacCUMTHIBATh U KOHCTPYUPOBATH JETATN MAIIUH 0 UCXOIHBIM JTaHHBIM;

- IPOU3BOUTH PACUETHI IO OCHOBHBIM KPUTEPHUSM pabOTOCIOCOOHOCTH M KOHCTPYHPOBAHUS
neTajied MalllyuH.

Braoemy:

- HaBBIKaMU pacyeTa CONPOTUBIICHHUS MaTepHAIOB aHAIMTUYECKUMU METOAAMU;

- HaBbIKaMU BbIOOpa MaTEpUajIoB 10 KPUTEPUSM IPOYHOCTH;

- pacueTaMu THIOBBIX J€Tajlell MallliH, OJb3YSICh cipaBoYHOM uteparypoi u I'OCTamu.

3. KpaTkoe coep:xaHue IMCHUIIUHBI:

3.1. M3rul >1eMeHTOB MaIIMH U aIapaTos.

3.1.1. uddepenunanbHoe ypaBHEHHE HM30THYTOH OCH Oalku. DHEPreTHUECKUH MEeTOo[
onpexaeneHus nepemenienuii. arerpan Mopa. [IpaBuiio Bepemaruna.

3.1.2. Pacuer cTaTu4ecku HEONPEACIUMBIX 0aJIOK U paM.

3.2. IIpoyHOCTH COCYIOB | anmaparos.

Pacuer Ha mMPOYHOCTH TOJICTOCTEHHBIX IMIUHAPOB. CroOcoObI TOBBIIICHUS HECyIEh
CIOCOOHOCTH TOJICTOCTCHHBIX IIHJIMH/IPOB.

3.3. CoenuHeHMe eTaiel MalivH.



Mexannyeckue nepenayu. 3yodarsie nepeaadn. YepBsuHble niepeaadn. PeMeHHbIe epeaaun.
Penykropsl. IIpumMepsl cxeM penyKTOpOB.

4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buanbi yueOHoii padoThI B 3auerHbIx B akanmem.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonrakTHasi padora: 0,22 8
Jlexmm (Jlek) 0,11 4
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 1,67 60
Buja xonTpoJisi: 3auer 0,11 4
O0bem
Buabl yueOHoii paboThI B 3auetHbix | B acTponom.
eIMHUIIAX qacax

OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 2,0 54
KontakTHas padora: 0,22 6
Jlextuu (Jek) 0,11 3
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 1,67 45
Bua KOHTpoO.JSA: 3a4eT 0,11 3




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Du3nyeckasi XuMus noJanMepHbix matepuaion» (51.B./[B.09.01)

1. Heab AUCHMUNJIMHBI: O3HAKOMUTHCS C TEPMOAMHAMUYECKOM TEOpUEH pacTBOPOB
DJIEKTPOJIUTOB U DJICKTPOXMMHUYECKUX Ieneil (TaJbBaHUYECKUX 3JIEMEHTOB), MOHITH OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX IMPOILIECCOB, pOJb Karajiu3a JJis
XUMUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JTOJIKEH:

Obnadams CIETYyIOUTUMA KOMITCTCHITUSIMU

- CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (U3UUYECKHUE M XUMUYECKHUE DKCIIEPHUMEHTHI,
MPOBOANTH OOpa0OTKY WX pE3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI U
YCTaHaBIWBATh TPAHHULIBI WX MPUMEHEHHUs, MPUMEHSITh METOJbl MAaTEMaTHYECKOTO aHalu3a |
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOro rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIBb30BAaTh 3HAHHUS OCHOBHBIX (DU3MUECKHX TEOpHM JUIsl pellieHus
BO3HUKAIOIMUX (DU3MUECKHUX 3a/ay, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hanpasienus (ITK-19).

3namu:

- OTJIMYUTENIbHBIE OCOOEHHOCTH B TOBEACHHUHM PACTBOPOB JJICKTPOJIHMTOB, CBSI3aHHBIE C
MPOXO0KJICHUEM JIEKTPUUYECKOTO TOKA;

- TEOPUIO FAIbBAHUYECKUX SIBJICHUN;

- TEOPUM KUHETUKH, IYyTH TEOPETHYECKOr0 pacyeTa CKOPOCTEH XMMHMYECKUX PEakUui u
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;

- OCHOBBI T€OpUU (HOTOXMMHUECKHX U IEMHBIX peaklHil, 0COOEHHOCTH UX CTaIUITHOrO
MIPOTEKAHUS U YCIIOBUS OCYILIECTBIICHHUS;

- OCHOBHBIE 4YE€pTbl TOMOTI€HHOIO M TE€TEPOre€HHOr0 KaTaliu3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO MpoIiecca B MPUCYTCTBUH KaTaIUu3aTopa.

Ymemns:

- IPUMEHSTh KOHAYKTOMETPUYECKUE U TOTCHIIMOMETPUUYECKUE U3MEPEHUS JIs1 OPEIeTICHUS
TEPMOJMHAMHUYECKUX (DYHKIMNA XUMHYECKHX PEAKIUi, KOHCTAHTHI JUCCOIMAINH, MPOU3BEACHUS
pactBopumocTtH, pH pacTBopoB u T.A.

- INPUMEHATh TEOPETHYECKHE 3HAHUS M SKCIEPUMEHTAIbHBIE METOJbl HCCIEAOBaHUS
bu3nYeCKO XUMHUU ISl pELICHHs BOTIPOCOB, BOZHUKAIOIINX MPU U3YYEeHUH KUHETHUKU XUMHUECKUX
pEeaKIuii;

- MPOBOAUTH aHAIN3 U KPUTUUYECKHU OLIEHHUBATh MOJYyUYECHHbIE HKCIIEPUMEHTANIbHbIE JTaHHbIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemy:

- KOMILIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUECKUX METO/I0B UCCIIEIOBAHUS ISl ONPEICTICHUS
TEPMOJIMHAMUYECKUX XAPAKTEPUCTUK JIEKTPOIMTOB U XUMUYECKHUX PEAKLINN;

- METOJaMH OIpPEIEICHUS NOpAJKa U CKOPOCTH PEaKIMH, YCTAaHOBJICHHS JIMMUTHPYIOLIEH
CTaJIM1 U MEXaHMU3Ma N3y4aeMO XMMUYECKON pEeaKIIHH;

- HaBBIKAMM COCTAaBJEHUS TaJbBAHMYECKUX JJIEMEHTOB JUIA LEJNed OompeneneHus
TEPMOJIMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PABHOBECHSI UCCIIETyEMOM pEeaKInu;

- 3HAHUSMU OCHOBHBIX 3aKOHOB XWMHYECKOW KWHETUKHU, BIUSHUS Pa3TUYHBIX (AKTOPOB
(TeMIieparypsl, aBIEHUS, KaTAIM3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIIHH.



3. KpaTkoe coep:xaHue JMCHUIINHBI:

PacTBOpBI 3J1eKTPOJMTOB. JjekTpocraTnueckas Teopus JleGas-Xrokkens. Pacuer
aKTUBHOCTH M CPEIHUX HMOHHBIX KOI()(UIMEHTOB aKTUBHOCTH CHUJIBHBIX 3JEKTPOJIUTOB B
pa30aBIEHHBIX W KOHIIGHTPUPOBAHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHOM KOHIICHTPAlUH.
VYV nenpHas 1 MOJISIpHAS! SIEKTPUYECKUE MPOBOAUMOCTH. CKOPOCTh IBUKEHHUS U MIOJIBUKHOCTH HOHOB.
[IpenenbHbIE MOJIAPHBIE 3JEKTPONPOBOJHOCTH HMOHOB. 3aKOH HE3aBUCUMOTO JIBHKEHUS HOHOB
Konbpayma. [IpumeHeHne namMepeHui 3IeKTPUIECKON MPOBOIUMOCTH JJIsl ONPEICIICHUSI CTETIEHU U
KOHCTAHTBI AUCCOIHMAINU CIa0bIX AIEKTPOIUTOB.

DJIeKTPOXMMHUYEeCKHe cucTeMbl (menu). Bo3HUKHOBEHHE CKauKa MOTEHIMala HarpaHUIle
pazgena npoBogHukoB | u Il poma. JIBoitHON 3neKTpUuYecKHid CIOW. DJIEKTPOABMIKYILAs CHUJa
TraJIbBAHUYECKOTO  DJIEMEHTA, JJEKTPOAHBIM  INOTEHUMand. TepMoguHamMHuueckas  TEOpHus
rajJbBaHUYECKUX SBJICHUH, ypaBHeHue HepHcTa. DnekTpoxumudeckas opmMa OCHOBHOTO ypaBHEHHS
TepMOJAMHAMUKH, TemrneparypHblii kodddunuent DJC. Dnekrpoxast | u |l poma, razoBeie u
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE 3JIEKTPObI. THIIBI FaJIbBAHUYECKUX DJIEMEHTOB: XMMHYECKUE,
KOHIEHTPALlMOHHbIE, C MEPEHOCOM M 0e3 mepeHoca. XMMHYECKHEe HCTOYHHMKHU TOKA, TOIJIMBHBIC
3JIEMEHTHI.

Xumuyeckass KHHeTHKA. CKOPOCTh XUMUYECKON pEeaKIIMK, KOHCTAHTA CKOPOCTH, TTOPSII0K U
MOJIEKYJISIPHOCTh peakinu. Kunetnka HeoOpaTuMbIX peakuuit 1-ro, 2-ro, 3-T0o ¥ HyJI€BOTO OPSIIKOB.
Juddepennnanbable ¥ HHTETPATbHBIE METO/IbI ONIpeaesICHHs opsiaka peakiiuu. CI0KHbIe peaKIuy.
[IpuHIMD HE3aBUCHMMOTO MPOTEKaHMs >JIEMEHTapHBbIX peakiuii. OOpaTUMble, MapajjielbHble U
nocieaoBarelbHble peakiuu 1-ro mopsaka. BrausHue TtemmepaTypsl Ha CKOPOCTh PEaKIIHH,
npuOmkenHoe mnpaswio Bant-I'odpda. VYpaBuenwme Appenuyca, auddepeHnuanpHas wu
UHTETpalibHble (OPMBI ypaBHEHUs. DKCIOHEHIMalbHasi ¢opMa ypaBHEHUS AppeHuyca. JHeprus
AKTHBALMU U NPEIAKCIOHEHIIMAIBHBIA MHOKHUTEIb.

Teopun XMMUYECKON KWHETHKHU: TEOPHUs AKTUBHBIX COYAAPEHHIl M TEOpHs MEPEXOIHOIO
coctosgnuss TIIC (akTMBHPOBAHHOTO KOMIUIEKCA). OHTAJBIHMS W OSHTPONHS AKTHUBAIHH.
DOTOXMMHYECKHE peaKUuu. XUMHYecKue U (OTOPHU3MUECKUE CTaJWU, BTOPUYHBIC MPOIIECCHI.
Kunernka ¢poroxummdeckux peakiuii. CeHcHOMIM3npoBaHHbIe (OTOXUMHUYECKHIE peakiuu. LlernHbie
peaKIiy, MEXaHU3MBbI 3apOXKICHUS, pa3BUTHUS U 00OpbIBa 1ieny. Hepa3BeTBICHHbIE U Pa3BETBICHHbIC
LEMHbIE peakuuu. BeposTHOCTHas Teopusi pa3BEeTBIECHHBIX peakuui. IIpenenbHble sBIEHUSA B
LEIMHBIX PEAaKIUAX, HUKHUN U BEpXHUH MPEIebl BOCITIAMEHEHHS.

Karaqm3. T'oMoreHHbli © rereporeHHbli katanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTATUTUYECKUX peakuui. BimsHue karain3aTopa Ha TEPMOJAMHAMHUYECKHE W KHWHETHYECKHE
napaMeTpsl peakiuu. CelneKTUBHOCTh KaTaln3aTopa, KaTaJUTHYecKas aKTUBHOCTb. |'OMOreHHBIH
kartanu3. CIOuTHBIA W pa3feibHbII MEXaHU3Mbl KAaTaIUTHUECKOTO JEHCTBHs. DHEPreTUYECKHe
JarpaMMBbl B3aMMOJICHCTBUS PEareHToB ¢ KatanuzaropoM. OOmuil u crenupuyecKuil KUCIOTHO-
OCHOBHOH Karanu3. Karanm3 xommiekcamy nepexoiHblXx MeTannoB. dDepMEeHTaTHBHBIA KaTallu3.
I'eTreporennsiil katanus. THIIBI reTEPOreHHBIX KaTaIu3aTOPOB. 3aKOH JIEUCTBYIOIINX ITOBEPXHOCTEH.
Kunertnka reTeporeHHbIX peakiuid.



4. O0beM y4eOHOH JUCIUIINHBI:

O0bem
Bunbt yuebnoii pabornt B 3aueTHBIX B akanmewm.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTh JMCHHMIIJIMHBI 10 Y4eOHOMY IJIaHy 50 180
KonrakTHasi padora: 0,44 16
Jlexmm (Jlek) 0,22 8
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrosiTesabHas padora (CP): 4,31 155
Buja xoHTpOJISI: IK3aMeH 0,25 9
O0bem
Buat yuednoii pagorst B 3agernbix | B actpoHOM.
eIMHUIIAX gacax
OO01mast TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIAHY 5,0 135
KonrakTHasi padora: 0,44 12
Jlexumn (Jlek) 0,22 6
JlaGopartopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 6
CamocrositesbHas padora (CP): 4,31 116,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«XHMHYeCcKass KHHeTHKA peaknuii cuHTe3a mosmmepos» (61.B.J1B.09.02)

1. lesab TMCUMIJIMHBI: OBJIAJIETh 3HAHUSIMHU 00 OCHOBHBIX KHHETUYECKIX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX TPOIECCOB, MYTSAX BBISBICHHS METOJIOB, MO3BOJISIONIUX YCTaHABINBATH
MPHUPOY CKOPOCTh-ONPEACISIONIEH CTaaiuu U JAeNaTh BHIBOABI O BO3MOKHOM MEXaHU3ME PEaKIIHH,
MOHUMATh POJIb KaTalu3a sl XUMUYECKOU TEXHOIOTHH.

2. B pe3yabTaTe uM3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajappuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (U3NYECKHUE M XUMUYECKUE DKCIIEPHUMEHTHI,
MPOBOANTH O0pa0OTKY WX pE3yNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSATh METOJbl MATeMaTUYECKOTO aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMUS OCHOBHBIX (DU3MUECKHX TEOpPHM [UIsl pellieHus
BO3HUKAIOIMUX (PU3MUECKHUX 333y, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namu:

- OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS XUMUIECKIX PEaKIUi;

- TEOpUU XUMHUYECKOW KHHETHUKH, MyTH TEOPETHUYECKOTO pacdyera CKOPOCTEH XUMHUYECKHX
peaKkuuii ¥ OrpaHUYCHHS B IPUMEHUMOCTH PACYETHBIX METOJIOB;

- OCHOBBI TeoprHr (HOTOXMMUYECKUX U IIEMHBIX PEaKIUil, peakiyii B pacTBOpax. 0COOEHHOCTH
UX CTAIUIHOrO MPOTEKaHUs U YCIOBUS OCYIIECTBIICHUS;

- OCHOBHBIE YEpThl TOMOTE€HHOTO W TeTEPOreHHOT0 KaTajlu3a, NPUYUHBI YCKOPEHUs
XUMHUYECKOT0 IIpoliecca B MPUCYTCTBUU KaTaanu3aTopa.

Ymemn:

- TPUMEHATH TEOPETHUYECKHME 3HAHWS U OKCICPUMEHTAIBHBIE METOAbl HCCICIOBAHUS
(bU3UYECKON XUMUU TSI PEHICHHS] BOTIPOCOB, BOZHUKAIOIIUX TIPU U3yYCHUH KHHETUKH XUMHYECKHUX
peaKLuii;

- HaXOJIUTh CKOPOCTh U YCTaHABIUBATH MOPSAOK XUMHUYECKON PEaKIINH;

- MPOBOJUTH aHANIU3 U KPUTHUUECKH OLEHUBATh MOJTYYCHHbIE SKCIIEPUMEHTAIbHbIC JTaHHBIE,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOJIBI HA 06a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

- 3HAHUSAMU OCHOBHBIX 3aKOHOB XMMHYECKOW KWHETUKHU, BIUSHUSA Pa3TUYHBIX (AKTOPOB
(TeMrieparypsl, 1aBIEHUS, KaTAIM3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIIHH.

- KOMITJIEKCOM METOJIOB OTIPE/ICIICHUs TOPSIKA U CKOPOCTU PEAKITUY;

- MOAXOAAMH [IJIsl YCTAHOBJICHUS JUMHUTHPYIOIICH CTaAuM M MeXaHW3Ma H3ydaeMoun
XAMHUYECKOU PEaKIUH.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

XumMuveckass KHHeTHKA. CKOPOCTh XMMUYECKOUN peaKkii, KOHCTAaHTa CKOPOCTH, MOPSIIOK 1
MOJICKYJIIPHOCTH peakinu. KnHeTnka HeoOpaTUMbIX peakiuid 1-ro, 2-1o, 3-ro ¥ HYJIEBOT'O TTOPSIIKOB.
JuddepennnanbHble 1 HHTETpaIbHbIE METOIBI OIIpeIeeHHsI TopsaKa peakiuu. CII0KHbIE PEaKIIH.
[IpuHIMI HE3aBHCHMOTO MPOTEKaHHS SJIEMEHTapHBIX peakiuil. OOpaTuMble, MapaielbHbIE U
noclieoBaTenbHble peakuuu 1-ro mopsaka. [IpuHIMN TUMUATHPYIOMIEH CTaauK MOCIeA0BaTeIbHON
XUMHUYECKOHN peakiuy. MeTo ] KBa3uCTallMOHAPHBIX KOHIIGHTpaLUi, 001acTh MpuMeHeHus. Briusaue
TEMIIepaTypbl Ha CKOpPOCTh peakuuu, mnpuOmmkeHHoe mnpaBuwio Bant-IT'odpda. VYpaBuenue



Appennyca, nuddepeHnnanbHas 1 HHTErpalbHbIe POPMBI YpaBHEHHsI. DKCIIOHEHIIMaIbHas Gopma
ypaBHEHUsI AppeHnyca. DHEprus aKTUBALUU U MPEAIKCIOHEHIIUATbHBIA MHOXKUTENb.

Teopun XMMUYECKON KUHETHUKHU: TEOpPUS AKTUBHBIX COYAAPEHUM M TEOpUs IIEPEXOIHOIO
cocrosanusi TIIC (aktuBHpoBaHHOrO KoMmIuiekca). OcHoBHble monoxkeHus: TAC, MexaHuszM
aKkTUBalMM MoJekyild. KoHcraHTa ckopocTH OUMONEKYNIspHOM peakuuu. Du3ndeckuii CMBICI
NPEA3KCIOHEHIMAIBHOTO MHOMHTENSI W DHEPruM aKTHBAallMM B paMKaX TEOPUM AKTUBHBIX
coynapenuii. Crepuueckuii ¢akTop, HEOOXOIUMOCTh €r0 BBEICHHUS B KHHETHMYECKOE ypaBHEHHE
peakuuu. JIOCTOMHCTBA W  HENOCTAaTKU TEOPUU  AKTUBHBIX  coydapeHuil. MexaHuszm
MOHOMOJIEKYJIIPHBIX Ta30BbIX peakiui B pamkax TAC. Cxema Jlungemana. Teopust mepexoHOro
cocrosaus (aktuBupoBanHoro komiuiekca)(TIIC wmmu TAK). OcnoBuble mnonoxenus TIIC,
KMHETHYECKass cXeMa peakluuu. AKTHUBUPOBAaHHBIM KOMIUIEKC W €ro cpoiicTBa. IloBepxHOCTb
noTeHnuaipbHou sHepruu. KoopauwHaTta peakiuu, mpoduib MyTH PEaKIUU, SHEPTUs aKTHBAIUH.
OHTAIBNKUS W SHTPONUS akTUBAIMU. VICToNKOBaHHWE NPENIKCIOHEHIIMATBHOTO MHOXUTENS |
CTepUYEeCcKOro (aktopa B paMKax TEOPUU MEPEXOJHOTO COCTOSIHMS. J[OCTOMHCTBA M HENOCTAaTKU
TEOPHH.

@doTOXMMHUYECKHE peakuu. Xumudeckue u (otodusmyeckue CTaauu, BTOPUYHBIC
npouecchl. Kuneruka ¢doTtoxumuueckux peakuuil. CeHcnOMIM3npoBaHHbIE (OTOXHUMHUYECKUE
peakuuu. llemHpie peakiiny, MEXaHU3MBI 3apOKICHUS, pa3BUTHS U OOpbIBa 1er. Hepa3BeTBIeHHBIE
Y Pa3BETBIICHHbIE IIENTHBIE peakinuu. BeposiTHOCTHAs Teopus pa3BeTBICHHBIX peakiuil. [IpenenbHbie
SIBIICHUS B LEMHBIX PEAKIMsIX, HWOKHUA W BEpPXHUU mpenensl BocmuiameHeHus. OcoOEHHOCTH
MPOTEKAaHUS XUMHUYECKUX peakuuid B pactBopax. Kimerounwni sddexr. Kunermdeckas cxema
MPOTEKaHUs OMMOJIEKYISIpHONW peakuuu B pacTBope. llpenenbHble ciydyan NPOTEKAaHUS PEAKIIHH.
beictpeie  (muddHy3MOHHO-KOHTPOIUPYEMBIE) peakiuu, Iu(GQPy3HoHHBIA TIpeaeT KOHCTaHTHI
CKOpOCTH peakiuu. YpaBHeHue bpeHcrena-breppyma. KuHeTnka MOHHBIX peakiMii B pacTBOpax.
Binsinue MOHHOM CHUJIBI pacTBOpPA Ha CKOPOCTh PEaKIMil ¢ ydacTUEeM MOHOB. MakpokuHeTuka. Posb
mubdy3un B KUHETHKE TETEPOreHHbIX peakiuil. Pa3nnuHble pexumbl NPOTEKaHUs peaKIHi
(BHEIIHSISI KHHETUYECKasi 00J1acTh; 00JaCTH BHEIIHEH U BHYTpeHHEH quddy3un).

Karanu3. ['oMoreHHbli u rereporeHHbli Kartanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakuui. BiusHue kataiuzaTopa Ha TEPMOJMHAMUYECKHE W KHUHETUYECKHE
napameTpbl peakuuu. CeleKTUBHOCTh KaTalu3aTropa, KaTaJuTUYecKas aKTUBHOCTb. |'OMOreHHBII
katanu3. CIUTHBIA W pa3AesbHbIA MEXaHU3Mbl KaTaIUTUYECKOTO JEUCTBUS. DHEPreTHYECKHE
JIMarpaMMbl B3aUMOJICHCTBHSI PEareHTOB ¢ KaTaiau3aropoM. OOumil u cnenupudecKuid KuCIOTHO-
OCHOBHOM Karaynn3. Karamm3 KomIuiekcamu NepexoIHbIX MeTauioB. DepMEHTATHBHBIN KaTallus3.
I'eTeporennslil katanus. THIIBI F€TEPOreHHBIX KaTaIu3aTOPOB. 3aKOH JIEUCTBYIOIIUX TOBEPXHOCTEM.
Kunernka rereporeHHbIx peakuuil. Teopuu katanusa.



4. O0beM y4eOHOH TUCHHUIIINHBI:

O0bem
Bunbt yuebnoii pabornt B 3aueTHBIX B akanmewm.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 50 180
KonrakTHasi padora: 0,44 16
Jlexmm (Jlek) 0,22 8
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrosiTesabHas padora (CP): 4,31 155
Buja xoHTpOJISI: IK3aMeH 0,25 9
O0bem
Buat yuednoii pagorst B 3agernbix | B actpoHOM.
eIMHUIIAX gacax
OO01mast TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIAHY 5,0 135
KonrakTHasi padora: 0,44 12
Jlexumn (Jlek) 0,22 6
JlaGopartopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 6
CamocrositesbHas padora (CP): 4,31 116,25
Buja koHTpOJISI: IK3aMeH 0,25 6,75




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OcHOBBI KBaHTOBO# xumuu nmojumeposn» (b1.B./[B.10.01)

1. leab AMCHUILIAHBI:
— M3y4eHNUE OCHOBHBIMH MOHATHUSIMU COBPEMEHHOM KBAHTOBON XUMHH;

- HN3YUCHUC IPUHIOUIIOB KBAHTOBO-XUMHWYCCKUX METOAOB pacy€Ta CTPOCHHUA U CBOICTB
XMMHYCCKUX CHCTEM C aKICHTOM Ha HCOPraHMYECKHE MOJICKYJIbI, BXOIAIIMMH B COCTaB
COBPEMEHHBIX MAaTCPUAJIOB, UCITIOJIB3YEMbIX B HOBBIX TCXHOJIOTHYECKUX MMPOLIECCaAX;

- O03HAKOMJICHHE C OCOOCHHOCTSMHM XHUMHMYECKOH CBS3U B XMMHUYCCKHX BEIICCTBAxX
Pa3HOTro0 CTPOCHUA U COCTaBa U UX BJIMUSAHHUA HA CBOMCTBA MaTCpHaJIOB.

— OCBOCHHE TMOJYIMIIUPUICCKUX KBAHTOBO-XUMHUYECKHX pACUYCTOB C IOMOIIBIO
COBPEMEHHBIX KOMIBIOTEPHBIX TPOTPAMM.

2. B pe3yabTaTe u3y4eHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3NYECKHE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OILEHWBATh MOTPEIIHOCTH, BBIIBUIaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX TMPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMaTUYECKOTO aHalu3a H
MOJICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 recienoBanus (ITK-16).

3Hamy:

- OCHOBHBIC IIOJIOXXEHHUS KBAHTOBOM XMMHH, COBPEMEHHOM TEOPUU XUMHUYECKON CBSA3U U
MEXXMOJIEKYJIIPHBIX B3aMMOJCHCTBUI €€ IPUMEHEHNsI K HEOPraHUYECKUM MOJIEKYJIaM, BXOISAIIMMHU
B COCTaB TYIOIUIABKMX HEMETAJUIMYECKUX U CUJIMKAaTHBIX MaTEPUAJIOB;

- IMPUHLUIBI KOJUYECTBEHHON XapaKTEpHU3alUU aTOMHOM M DIEKTPOHHOM CTPYKTYpbI
MOJIEKYJIIPHBIX CUCTEM;

- OCHOBHBIE B3aWMOCBSA3M MEXIY 3JICKTPOHHOM CTPYKTYpol M (U3HKO-XUMHUUYECKUMHU
CBOMCTBAMH BEILECTB, JIE)KAIUE B OCHOBE YIIPABJIICHHs CBOMCTBAMU MAaTEPUAJIOB;

- BO3MOXXHOCTH OCHOBHBIX COBPEMCHHBIX KBAaHTOBO-XMMHYECKHUX PACUETHBIX METOJOB U
001aCTH UX IPUMEHUMOCTH.

Ymemu:

- IPUMEHATh KBAaHTOBO-XMMUYECKUE MOAXOABI U METOIBI U1 pacueTa, NHTEPIpETaluu U
IIPEACKA3aHUs CTPOCHHUS U CBOMCTB MOJIEKYJISIPHBIX, CUCTEM.

Braoemy:

- 3JIEMEHTapHBIMU HAaBbIKAMU IIPUMEHEHUS KBAHTOBO-XUMHUYECKUX ITOAX00B U METOOB IIpU
pELIEHUN MPAKTUYECKUX TEXHOJOTMYECKUX 3a4ad M CTaHAAPTHBIMU KBAaHTOBO-XMMHYECKUMU
KOMIIBIOTEPHBIMU IIPOrpaMMaMH.

3. KpaTkoe coep:kaHue JUCUHUIIUHBI:

BBenenue. [Ipenmer kBaHTOBOM XUMHUH. POJIb KBAHTOBOM XMMHUU B ONMCAHUU XUMUYECKUX
SIBJICHUH U IPOLECCOB. B3auMOCBSI3b KIIACCUYECKON U KBAHTOBOW MOJEJIEH MOJIEKYII.

Mopayas 1. O6mue NpMHIUNBI KBAHTOBOH XUMHH

OCHOBHBIE TIOJOKEHUS KBAHTOBOM MEXaHUKH. BapualmoHHBIA METOJ HaxO0XIACHUS
BOJIHOBBIX (yHKIMiA. [IpubnnxeHre He3aBUCUMBIX YacTHIl. MeTo ] caMOCOTIIaCOBAHHOTO OIS AJIst



atoMoB. [lpuOnikeHrne UEHTPATbHOTO TMOJS. ATOMHBIE OpOUTANIM U HUX XapaKTEPUCTUKH.
OHORNIEKTPOHHBIE 1 MHOTOAJIEKTPOHHBIE BOJTHOBBIE (PYHKIIMU M METOJIbI UX pacyera.

AHTHUCUMMETPUYHOCTH AJIEKTPOHHON BOJHOBOW (QyHKUMHU. CrnimH-opOuTanu. JlerepMuHaHT
Cnenitepa. Merton Xaprpu-®Poka, XHMHUYECKass TPAaKTOBKa peE3yJlbTATOB. JJIEKTPOHHBIE
KOH(HUTypauu aTOMOB C TOUYKH 3pPEHUS KBAHTOBOW XMMUHU.

Moayanb 2. MeToabl KBAHTOBOI XMMUH

MonekynsapHas  CTpYKTypa, OJJIeKTpoHHass  koppemsuus. [lpuOmmkenue  bopna-
OnrmnenreiiMepa, aanabaTUYECKWi TOTEHIHMAT W TOHATHE MOJICKYJISIPHON CTPYKTYphl. Merton
Xaptpu-doxka nst mosekynsl. [Ipubmmkenne MO JIKAO.

OnexkTpoHHas Koppensanus. MeTos KOH(UIYpallMOHHOTO B3aUMOACHCTBHUS. Teopus
BO3MyLIeHUN. PacueT sHepruu qucconuanuu XUMUIECKUX CBS3EH.

Hesmnupuueckue u nomsysMnupuyeckue Meronsl. Mepapxus METOIOB KBAaHTOBOM XHMMH.
Hesmnupuueckast KBaHTOBast XuMusl. bazucHele GyHKINU U1 HEAMIIMPHUECKUX pAacueTOB. ATOMHBIE
1 MOJIEKYJIIpHBIE 0a3ucHbIe HA0OPHI. Ponth 6a3ucHBIX QYHKIMI B OMMMCAaHUU CBOMCTB MOJICKYI.

[Tonysmnupuueckue MeTobl. BaneHTHOe NpUOIMKEHHE. T-3JIEKTPOHHOE MPHOIMKEHHE.
Meron Ilappusepa-llomna-Ilappa. Ilpoctoli u pacmupeHHBI MeTOAbl XIOKKend. TO4HOCTB
KBaHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYII.

Monayap 3. Xumnyeckasi cBsisb. IHTepnperanusi pe3yibTaTOB KBAHTOBO-XUMHYECKUX
pacyeTos.

OpOurtanbHas KapTUHA XUMUYECKOHW CBsi3u. KOHCTpyKTHBHasT ¥ JECTPYKTHBHAas
uHTepdepeHius opouTtaneii. MosjekynsipHble opOuTany U ux kKiaaccudukaus. KoppensinoHHbie
qUarpamMMmbl. DJIEKTPOHHbIE KOH(MUTypaly JIBYXaTOMHBIX MOJIEKYJ. AHAalu3 3aceleHHOCTEH
opOutaneit mo Mamnmkeny. [loHsTHe 0 3apsAnax ¥ MopsIKax CBI3EH.

3akirouenue. KBaHTOBast XUMHS KaK HHCTPYMEHT IIPOTHO3a B XUMHUH.

4. O0beM y4eOHOH TUCHUILINHBI:

O0beM
Bujbl y4edonoii padorsl B 3aueTHBIX B akaznem.
eIMHUIAX yacax
OO01mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 3,0 108
KonrakTHasi padora: 0,22 8
Jlexmm (Jlek) 0,11 4
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 2,67 96
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4




Buabl yueOHoii padoThI

0O0BeM

B 3aueTHBIX

B actponom.

SAMHUIIAX gacax
O6masi TpyA0eMKOCTh TUCIHHILJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 81
KonrakTHasi padora: 0,22 6
Jlexiuu (JIek) 0,11 3
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesabHas padora (CP): 2,67 72
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Xumust MoHoMepoB» (b1.B./IB.10.02)

1. Heap IMCUMIUIMHBI: TIOTY4YeHHE TPEICTABICHUS O BEHIECTBAX M O CIOCO0aX WX
MOJIY4eHUS, HA OCHOBE KOTOPBIX MOJIy4atOT OCHOBHBIE KJIACCHI IOJIMMEPOB, @ UMEHHO:

— MHUIMATOpaxX paJuKalIbHOW U HOHHOU MOJMMEPU3ALINH;

— UHULIMATOpax HOHHO-KOOPANHAIIMOHHON MOJTMMEPU3AIINH, B YACTHOCTH IUPKOHOIICHOBBIX;

— BUHWJIOBBIX MOHOMeEpax (oyiepuHax, akpuaTax, TMeHax U Jp.);

— MOHOMeEpax, MOJIMMEPHU3YIOIIUXCS C PACKPBITHEM ITUKJIA;

— MOHOMEpax, O0pa3yloluX TMOJUMEPhl B pE3yJbTaTe peaklUHUil MOJIUNPUCOCTUHEHUS
(TMU30IMaHAThI, STTOKCUIIBI);

— MOHOMeEpax, 00pa3yIoIUX MOJUMEPHI M0 PEAKIUU MOJUKOHICHCAUU (TUEHBI, (PEHOITHI,
TUKapOOHOBBIC KUCIOTHI U UX (XJIOP)aHTUIIPHIIBI U JP.).

2. B pesyabTare H3y4eHHs JMCHHUILIMHBI 00y4YalOLIUiics 1O MporpamMme 0aKajgaBpuarTa
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HMX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BbIIBUraTh TUIIOTE3bl U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSITh METOJbl MAaTeMaTUYeCKOTO aHalu3a Hu
MOJICITUPOBAHHSI, TCOPETUIECKOTO M IKCIIEpUMeHTabHOT0 rccnenoanus (ITK-16).

3Hamy:

- XMMHYECKHE OCHOBBI TMIONlyudeHHs Hauboliee pPacCIpOCTPAaHEHHBIX WHHUIIMATOPOB
MOJIMMEPHU3AIH U HTHULIMUPYIOIIUX CUCTEM;

- XMMH3M IPOIIECCOB MOJIyYEHUS] MOHOMEPOB, 00Pa3yIOUINX MOJUMEPHI B PE3yJIbTaTe IEHbBIX
MPOIIECCOB;

- CHHTETUYECKHE acCHeKThl MOJIY4YeHHUS MOHOMEpOB, 00pa3ylolIUX IMOJUMEpPHl B pe3ybTare
CTYIEHUYATBIX MTPOLIECCOB.

Ymemy:

- BBIOMPATh MCXOJHBIE PEAreHTHI, PACTBOPUTEIH, KAaTAIN3aTOPhI, (PHU3NUECKUE YCIOBHS IS
MOJIYYEHUsI TOTO WM UHOTO MOHOMEDPA,

- ONpeAeNsaTh KPUTEPUH, BIMSIONIME HA BBIXOJ BEIIECTBA, PAaBHOBECHE (IJI1 PABHOBECHBIX
peakiuii), TerIoBoi A3 eKT peakiuii Ha KayKIO0M dTarle MoJIy4eHHs OTASTbHO B3STOTrO MPEICTABUTES
MOHOMEpOB;

- BBIOMpATh CIIOCOO OYUCTKHM TOTO WJIM MHOTO MOHOMEpA B 3aBUCHUMOCTH OT €r0 arperaTHoro
COCTOSIHUS, UCTIONIF30BaHMSI PA3IMYHBIX KOMIIOHEHTOB PEAKIMH U CIIOCO0a €ro MOoTy4eHusl.

Braoemy:

- HaBBIKAMH TIOCTPOCHUS JJOTMYECKUX CXEM, TTO3BOJISIONINX HAauOO0IIee IPOCTHIM M IOCTYITHBIM
CIOCOOOM TOTYYUTh HEOOXOAUMBIA MOHOMED;

- HaBBIKAMHU TPOTHO3HPOBAHUS CHHTE3a XMMUYECKUX COSAMHEHHN ONMHMpasCh HA MEXaHU3M
BO3MOYKHOT'0 X ITPOTEKAHUS, TEOPUIO PE30HAHCA, a TAK)KE YUUTHIBAsl BHEIIHUE U BHYTPEHHHE (DAaKTOPBL;

- HaBbIKAMM MPOBENCHUS XUMHUYECKMX MAHUMYJSAIMHA Ui CUHTE3a MOHOMEPOB C Y4YETOM
MOCTaBIICHHBIX TIepe/l HUM yCIOBUI.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

CuHTe3 MHHMLIMATOPOB paIUKAIbHOM MONMMepuU3aluu — TMepekuch Oenzouna, [IAK;
WHUIIUATOPBI HOHHOW MOTMMEpPU3alUU — KATHOHHOTO ¥ aHMOHHOTO TUTIA; CHHTE3 METaJNIOI[CHOBBIX
WHUIIMATOPOB HA OCHOBE WHJEHA W (IyopeHa; CXeMbI MOJyUeHHUs dTUJICHA B J1a00OpaTOpuu M Ha
npou3BoJCcTBe; cuHTe3 Dumepa-Tpomma; crmocoObl MONYYeHHs] TOJUBUHWIXJIOPHAA W



TeTpadTOPITUIICHA; aKpWJaThl — METWUJI(MET)akpuiar, (MeT)aKpUJIOHHTPUI, (MET)aKpujiaMuI —
MOSTAMHbBIA CHHTE3; OJHOBPEMEHHOE NOJYYEHHE CTHpOJa U MPONMICHOKCUIA; £-KalpoJiaKTam —
CeKCTeTHas INeperpynmnupoBka bekmaHa; M30mMpeH BapHAaTHUBHBIA CHHTE3; MOJydeHHE (eHoda U
alleTOHa B PE3Yy/IbTAaTe CEKCTETHOM MEeperpynnupoBKU MO KyMOJIBHOMY CIIOCOOY; KOHJEHCALUs
¢eHona u ameroHa ¢ oOpa3oBaHMEM AU(DEHUIONIPONAHA; MPOMBIIICHHOE MOJY4YeHUE
SMUXJIOPTHAPHHA — XWMHUYECKHE AacCleKThl, CHHTE3 apoMaTHYecKMX W  ann(aTHIecKux
JTUU301MAHATOB; TIOJYYCHHUE ODTHJICHIVIMKONS C HWCIOJIh30BAHUEM pAa3IMYHBIX KaTalln3aTOPOB;
dTangeBble KUCIOTHI M WX (XJIOP)aHTHUAPUIIBI; TIOJYYCHHE apOMATHYECKUX H amu(aTHuecKux
JTMaMUAHOB; TIO3TAITHBIN CHHTE3 KapOaMHu/I-MeJIaMHUH.
4. O0beM y4eOHOH TUCHHUILINHBI:

O6Bem
Bujbl y4ednoii padorsr B 3aueTHBIX B akaznem.
eIMHUIAX gacax
O6masi TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi padora: 0,22 8
Jlexuu (Jlek) 0,11 4
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrositesabHas padora (CP): 2,67 96
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 4
O6Bem
Bujni yueduoit padoTnt B 3auernbix | B actponom.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 3,0 81
KonrakTHasi padora: 0,22 6
Jlexiuu (JIek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 2,67 72
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«CuHnre3 u ucciaegosanue noaumepon» (b1.B.J1B.11.01)

1. Heab pucUnInHbI — GopMHUpOBaHKE TPO(HECCHOHATLHBIX KOMIIETSHIIUN U TTOJITOTOBKA K
MOCJICAYIOIICM BBIITOJHCHHUIO Hay‘IHO-HCCHCI[OBaTeHBCKOﬁ pa6OTI>I NoCpCACTBOM BBIIMOJIHCHUA
HAay4YHOIr'0 IMPOCKTa MO 3JaHUIO MPCTIoAaBaTcjisd B 06HaCTI/I CHUHTC3a U HUCCICAOBAaHHUA MOHOMCPOB,
BBICOKOMOIJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ 1 MOJIYUCHUA MOJUMCPHBIX MATCPUAJIOB Ha UX OCHOBC.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YaloLUiics 10 MporpamMme 0aKajJaBpuarTa
HOJIKeH:
Obnadams CIeTyIOUTUMA KOMITCTCHITUSMU

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHME U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OILEHWBATh MOTPEIIHOCTH, BBIIBUraTh THUIIOTE3bl U
yYCTaHABIMBAaTh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATh METOJIbl MAaTeMaTU4YeCKOro aHalu3a Hu
MOJICITUPOBAHHUS, TEOPETUYCCKOTO M SKCIIepUMeHTaIbHOTO rccienoanus ([1K-16);

- TOTOBHOCTBIO HCIIOJB30BATh 3HAHHUE CBOWCTB XMMHYECKUX 3JIEMEHTOB, COCAMHEHUU

S

MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccunonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HMH()OpPMAIUIO, OTCYCCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

Snamu:

- TEOPETUYECKUE OCHOBBI MMOTYUYEHUSI U IPUMEHEHNE HOBBIX MOJIUMEPHBIX MAaTEPUAIIOB;

- 0COOCHHOCTH YKCIIEPUMEHTAILHBIX METOIUK B 00JIACTH CUHTE3a TIOJTUMEPOB U OJTUTOMEPOB;
- METO/IbI U TIOJIXO/IBI 10 OIIEHKE CBOMCTB U XapaKTEPUCTUK HOBBIX OJMMEPHBIX MAaTEPHUAIIOB.
Ymemn:

- aJalTUPOBATh METOJUKY SKCIIEPUMEHTA C YUETOM UMEIOIIET0Cs 000pyI0BaHHS;

- paboTaTh Ha COBPEMCHHBIX NPHOOpaX M YCTAHOBKAX, OPraHU30BBIBATH IPOBEIACHUE
9KCIICPUMECHTOB M UCTIBITAHUHN, IPOBOIUTH UX 00PA0OTKY U aHATM3UPOBATh PE3YIIbTATHI;

- MPUMEHATh TCOPETUYCCKUE 3HAHWS, MOJYYCHHBIC NMPH M3YyYCHUU ECTECTBEHHO-HAYUHBIX
JTUCIUTUTAH JJI1 HHTEPIIPETAIUH SKCIIEPUMEHTAIBHBIX JJAHHBIX.

Bnaoemy:

- HaBbIKAMU OOpAIleHUs C HAYYHOH M TEXHUUYECKOW JMUTEpaTypoid M BbICTpauBaHUE
JIOTUYECKUX B3aMMOCBSA3EM MEXAY Pa3IMUHBIMU JIUTEPATYPHBIMU UCTOUYHUKAMU;

- HaBbIKaMM IIOCTPOEHUS IPUYMHHO-CIICCTBEHHBIX CBA3EH MEXY 3KCIEPUMEHTAIbHBIMU U
TEOPETUYECKUMHU TAaHHBIMU.

3. Kparkoe comepxxanue QM CUMILIAHBI:

B mpouecce ocBOeHHS IUCHUIUIMHBI OOYyYaroIIMiicsi € TIOMOIIBIO IPEroaBaTels
BOCIPOM3BOAUT W/WIH pa3paldaThiBaeT HOBbIE METOAMKU CHUHTE3a OJIMTOMEPOB WM MOJIMMEPOB, X
BBIJIETICHUS] U3 PEAaKIMOHHOW cMecH M O4YUCTKH. [IpuMeHeHne QpU3MKO-XUMUYECKHX, B TOM YHUCIIE
WHCTPYMEHTAJIBHBIX, METOJOB MCCIICOBAaHUSA Il YCTAHOBJIEHUS XUMHUYECKOW CTPYKTYpHI,
MOJIEKYJISIPHO-MAaCCOBBIX ~ XapaKTEpPUCTUK NPOAYyKTa peakuuu. HTepnperanus pe3ynbTaToB
IKCIIEPUMEHTa U opopmIleHHE OTYeTa 00 UCCIIeIOBAHUH.



4. O0beM y4eOHOM TUCHMIIUHBI:

O0bem
Buabl yueOHoii padoThI B 3auerHbIX B akazgem.
eIMHUTIAX qacax
OO0masi TpyI0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY TUIaHY 3,0 108
KonrakTHasi pabora: 0,44 16
Jlexuuu (JIek) - -
JlaGopatopusbie padotsl (JIab) 0,44 16
[Tpaktrueckue 3ansatus (113) - -
CamocrositesabHas padora (CP): 2,45 88
Buna xouTpoJsi: 3auer 0,11 4
O0bem
Buabl yueOHo# padoThbl B 3auerHbIx B actponom.
eIMHUTIAX qacax
OO01asi TPY10eMKOCTh THCHUIIJIMHBI 10 Y4e0HOMY IJIaHY 3,0 81
KonraktHas pabora: 0,44 12
Jlexuuu (JIek) - -
JlaGopatopusbie padotsl (JIab) 0,44 12
[Ipaktrueckue 3ansatus (113) - -
CamocrositesabHas padora (CP): 2,45 66
Bua koHTpoOJIsA: 3aueT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«HUccnenoBanne nepepadborku noaumepon» (b1.B.J[B.11.02)
1. e TMCHMIJIMHBI — PA3BUTHE y CTYJECHTOB 0akanaBpuaTa MPAKTUYECKUX HABBIKOB 110
IPOBEICHUIO HCCIIeIOBAaHUN TIOJIMMEPOB Ha Pa3IMYHBIX CTaIUsAX Mpolecca nepepadoTKy.
2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpamMme 0aKajgaBpuarTa
JAOJIAKEH:
Obaadams CIENYIOMUMA KOMIETCHITHSIMHE:

- CHOCOGHOCTBIO IJIaHUPOBATh U MPOBOAUTH (1)I/I3I/I‘-I€CKI/IC U XUMHYCCKUC SKCIICPUMCHTHI,
MMpOBOAUTH 06pa60TKy HUX PC3YyJIbTATOB W OLCHUBATH IMOIPCIIHOCTHU, BBIABUIATbL THUIIOTC3bI U
YCTAaHABJIMBATb T'PaHUIBI HX I[MPUMCHCHHA, MNPUMCHATH MCTOABI MATCMATUYCCKOI'O aHajin3a Hu
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rccienoanus (ITK-16);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHUE CBOHCTB XUMHUYECKHX JIIEMEHTOB, COCTUHCHHI
MaTepHaJoB Ha MX OCHOBE JIIS pelreHus 3aaad npodeccruonansuoi aesrenpaoctu (ITK-18);

- TOTOBHOCTBIO HW3y4YaTh HAyYHO-TEXHHYECKYI0 HMH()OPMAIUIO, OTCUYSCTBCHHBIH U

=

3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

- OCHOBHBIE TIOHATHUS U ONPEACTICHHS, OTHOCSAIIUECS K N3y4aeMOU TUCITUTUINHE;

- (akTophl, BIMAIOUIME HAa MpOIECC MepepaboTKM U TOIy4YEeHHE H3JeNUi TpeOyemoro
Ka4yecTBa,

- TEOPETUYECKHE OCHOBBI M BO3MOXHOCTH METOOB, MCIOJIB3YEMbIX IPU HMCCIEIOBAHUU
HOJIMMEPOB;

- mpuOOpsl U 000pyIOBaHUE, TIPUMEHSIEMBIC [IJIS TIPOBEACHHS HCCIEIOBAHUN MOIUMEPOB B
nporiecce nepepadboTKH.

Ymems:

- 000CHOBaHHO BbIOMpaTh HamOojee SPPEKTHBHBIA METOJ WU KOMIUIEKC METOJI0B
HCCJIEIOBaHUSI IEPEPadOTKH MOJIUMEPOB;

- QHANM3UPOBATh PE3YJIbTATHl UCCIIECIOBAHUN MOJIMMEPOB, MOJYyYEHHBIE C UCIIOJIb30BAHUEM
paccMaTpuBaeMbIX B Kypce METOJIOB.

Braoems:

- uHpoOpMaIMel O CYIMIECTBYIOIIUX METOJaX HCCICIOBAHHUS W HCIBITAHWNA TOJMMEPOB U
MPUMEHSIEMOM TIPU 3TOM 000pYI0BaHUY;

- cnoco0amMy UHTEPIIPETANHN U 00paOOTKU MOTY4YEHHBIX PE3yIbTaTOB;

- npuemMamMH TMoucka uHGOpMalMKh O METoJax M METOAMKAaX, a TaKkKe pe3yibTaTax
HCCJIEIOBAHMSI MOJIMMEPOB C HCIOIb30BAaHUEM PA3IUYHBIX METONOB B ceTH MHTepHET u Ipyrux

pecypcax.
3. Kparkoe comepxxanue QM CUMILIAHBI:

Pa3nea 1. Ucciienosanue nepepadoTKki TEPMOILIACTOB

1.1 TloaroroBka K BBINOJHEHHUIO Ja00paTopHbIX pador. M3roroBieHue 00pa3noB
TePMOILIACTOB /1JIsl IPOBeAeHUs HCCIeI0BAHM I

Beenenne. UHcTpykTax mo TexHuke OezomacHoctd. Ompoc o0yyarommxcsi 1Mo MpaBUiIaM
NOBEJICHUS B Ja0OpaTOpUM U TEXHUKE O€30MacHOCTU. 3alloJIHEHHE JKypHajla [0 TEeXHHUKE
6e3onacHocTH. OCHOBHBIE TPEOOBAHUS K BEACHHUIO JTAOOPATOPHOTO KypHAJIa, TOATOTOBKE U 3aIUTE
71a00paTOPHBIX PadoT.

JlabopaTopHas padora Ne 1.




[lens paboTHI: O3HAKOMJIEHHE CO CIOCOOaMHU TMOJydyeHUs OOpasloB TEPMOILIACTOB;
MOJTy4eHHE 00pa3lloB TEPMOILIACTOB METOAOM JIUTHS IO/ JaBICHUEM.

OOBEKTHI: TPAaHYJIUPOBAHHBIN WM MOPOIIKOOOPA3HBIN TEPMOILIACT.

O6opynoBaHue: JUThEBas MalllMHA C JUTHEBOH (opMO#l st ToSydeHHs 0OpasIoB B
COOTBETCTBUHM € pazmepamu, yctanoBieHHbIMU ['OCT 21341-2014.

CymHOCTh paboOThl COCTOMT B O3HAKOMJICHHHM CO Crmoco0aMu TOMy4deHHs o0pasioB
tepmoruiactoB B coorBerctBuu ¢ OCT 33693-2015 u 'OCT 12019-66 u momydenun oOpasioB
TEPMOIUIACTOB METOJIOM JIUThS MOA JNaBlieHUeM. [Ipu mpoBeneHN TaHHOW paboThl O0yYaroIecs
WCTIONIBL3YIOT 3HAHUS U HABBIKH, TIOJTYYCHHBIE IIPU BBHITIOTHEHUH J1a00PaTOPHOTO MPaKTUKyMa B Kypce
«TexHoMOTHs 1 000PYIOBaHKE TIPOIIECCOB MEPEPAOOTKH MOTUMEPOBY.

1.2. Onpenesnenne TeNJIOCTONKOCTH TEPMOILIACTOB 10 MapTteHcy

JlabopaTopHas padora Ne 2.

Iens paboThI: ompeneneHue TEIIOCTOMKOCTH 10 MapTeHcy 00pasioB, MOTYyYEHHBIX MPU
BBITIOJIHEHUH J1abopaTopHoit paboTsr Ne 1.

OOBeKTHI: 00pa3ibl TepMoIUIacTa, ¢ pazmepamu, coorBeTcTBytomumMu ['OCT 21341-2014,
MOJTYYCHHBIC TTPH BBITIOJIHEHUH J1a00paTOpHOM paboThl Ne 1.

O6opynoBanue: neyb A5 U3MEPEHUS TEIIIOCTOUKOCTH, TEPMOMETPBHI.

CymHOCTh pabOTHl COCTOMT B OMNPEIENIEHUH TEIUIOCTOMKOCTH TEPMOIUIACTa, CPaBHEHHUU
MOJIyYEHHBIX 3HAYEHUH CO CHPAaBOYHBIMHU JIAHHBIMU U YCTAaHOBJIEHHH MAaKCHUMAaJIbHO JOITYCTHMOM
TEMIIepaTypbl IKCILTyaTalluy U3JEIHNI, U3TOTOBJIEHHBIX U3 HCCIIEyeMOTro MOJuMepa.

1.2. Onpenesienue 1e)OpMAIMOHHO-TIPOYHOCTHBIX M A/IT€3MOHHBIX CBOWCTB 00pa3loB
TEePMOILJIACTOB

Jlaboparopnas pabota Ne 4.

enp pa®oThl: M3ydeHUEe BIUSHHS TUTacTU(GUKANMK Ha Ie()OpMalMOHHO-TIPOYHOCTHBIC U
aJIr€3MOHHBIE CBOWCTBA MOJUMEPOB.

OOBEKTHI: TEPMOILIACT (TTOJTMBUHMIIALIETATHAS TUCIIEPCHS ), TUTACTU(PUKATOP.

O6opynoBaHue: CTEKISIHHbIE CTaKaHbl, OIOpeTKa, Mellaika, IUICHKa aHTHaAre3hOoHHas,
JelepuH, CYHIWIbHBIN Ikad, pa3pblBHAsS MallMHa MAJI HCIBITAHUS IUICHOYHBIX MaTepHasoB,
yYHHUBEpcaibHas UCTIBITATEeNbHAS MAIlIUHA.

Pabota cocTouT U3 1ByX 3TAIOB:

1. IlpuroToByienre MIACTUPUITUPOBAHHON MOJUBUHIIIAIIETATHON JUCTIEPCUH C PA3TUIHBIM
coJlep)kaHueM IUIacTU(UKaTOpa M U3TOTOBJICHUE IJICHOK M3 HUCXOJHOW U IIIACTU(PUIIMPOBAHHON
MOJIMBUHUJIAIIETATHON JUCHEpCUU IyTeM HaHECEeHUS Ha aHTHAATE3MOHHYIO TOJJIOKKY C
MocJIeyIoNel CymKkol B cymuiabHOM ImKady mpu temreparype 105 °C. IlpoBomsar pacTspkeHHE
MOJIyYEHHBIX IUICHOK Ha pa3pbiBHOW MamuHe. [1o mojgydeHHBIM SKCIEpPUMEHTaIbHBIM JaHHBIM
CTPOSITCS JUHAMOMETPHUYECKHE KpPHUBBIE U PACCUUTHIBAIOTCS MPOYHOCTH UM OTHOCHUTEIbHBIC
YATUHEHUS TIPU PACTSHKEHUH U Pa3phiBe.

2. Tlomydyenue oOpasloB JUIsl OMpPENEICHHs aIre3MOHHONW MPOYHOCTH MYTEM HAHECCHHUS
UCXOJHOW W MIAacTH(GHUIMPOBAHHBIX TOJMBUHIIIALICTATHBIX JHUCIIEPCHA Ha TPEIBAPUTEIHHO
BBIPE3aHHBIE TTOJIOCKH JIeJepUHA, CKJICHBAaHUY U3 MOMAPHO BHAXJIECT, BBIJCPKKE B TeUeHUE 2 4 0e3
rpy3a u | 9 mox rpy3om, co3natoutum gasienue 0,001 MIla. [TomydenHble 00pa3iibl HCIBITHIBAIOT HA
pacTsDKEHUE U PACCUUTHIBAIOT aIT€3MOHHYIO POYHOCTD MPU CABUTE.




B pesynbrare mpoBeeHHBIX UCCIEIOBAHUIM JIeJaeTcs BHIBOJ O BIUSHUU IUIacTU(UKAIIMYN Ha
BCJIIMYUHY I[e@OpMaHHOHHO-HpO‘IHOCTHBIe 1 aAIr€3MOHHBIC CBOIICTBa IIOJIMBUHUIIALIETATA.
1.3. Biiusinue HANOJIHEHUS HA MepepadaTbiBaeMOCTh TEPMOILIIACTOB

Jlaboparopnas pabota Ne 3.

Llenp paboOTHI: M3ydeHWE BIUSHUS HAIMONHHUTENCH HAa IOKa3aTelb TEKYy4eCTH DPAacIUIaBOB
TEPMOILIACTOB.

OOBEKTHI: TEPMOIIJIACT - HE HAITOJHEHHBIH U C pa3IMYHBIM COACPKaHUEM HATIOJTHHUTEIIS.

Oo6opynoanue: npudbop UMPT-M, Bechl, cekyHaOMEp, TPUCTIOCOOJICHHE ISl Cpe3a CTPEHT
noJmMepa.

CymrHocTh paboTBl COCTOMT B ONpENENICHHHM MOKa3aTelsl TEeKy4yecTH paciulaBa oOpasloB
TEepPMOIUIACTa C PA3TUYHON CTETCHBIO HAIOJHEHUS TMpPU 3aJaHHBIX TEMIIEpaTypax W Harpy3kax o
BbIIaye 3aKIIOUEHUS O BIMSHUM HAIMOJHEHUS Ha TepepabaTbiBaeMOCTh IMOJHMMEpa, BBIOOpE
3 PEKTUBHOTO METO/1a ePepabOTKH HAMIOJIHEHHOTO TEPMOIIACTA B U3/ICITHSI.

[IpoBeaenue ycTHOro onpoca rno Temam paszzaena 1.

Pa3nea 2. UccienoBanue nepepadoTKu peaKkToIiacToB

2.1. [IpuroroBjieHne 00Pa3L0B PEAKTOIVIACTOB IJIf1 HCCJIeJ0BAHM

Jlaboparopuas pabora Ne 5

Ilenp paGoThl: MOATOTOBKA OOPA3LOB PEAKTOIUIACTOB [UIS TNPOBEICHHS HCIBITAHUN U
WCCJICIOBAHMI TIPH BBITOJTHEHUH JIA00PATOPHBIX paboT Ne 6 u 7.

OOBEKTHI: PEAKIIMOHHOCIIOCOOHBIC OJIMTOMEPHI, Kay4dyKH, OTBEPIUTEIH, CIIOCOOHBIC
OTBEpPX/JAaTh TEPMOPEAKTHUBHBIE OJIMTOMEPHl MPU HOPMAJIBHBIX YCIOBHSIX U TOBBIIIEHHBIX
TeMIEepaTypax.

O6opynoBaHue: CymuIbHBIN mKad, GOPMBI IS TOTyUYeHUSI 00Pa3IoB.

CymHocTh pabOThl COCTOUT B MPUTOTOBJICHUH KOMITO3UIIUHM, COCTOSAIIUX U3 PEaKIHOHHOTO
OJIUTOMEpa W OTBEPIAMTENs, M IMOJyYeHHUU OO0pa3lloB PEaKTOILUIACTOB, COJEPKALIUX pPA3IUYHOE
KoJaudecTBO oTBepauTessi. OOpas3bl TMOJNYy4arOT METOJOM CBOOOJHOW 3alluBKU B (POPMBI C
MOCNEAYIOEH BBIACPKKON IMPH HOPMAJIbHBIX YCIOBUSX WM B CYIIWIbHOM MHIKady (Bpems
BBIIEP)KKHU YKa3bIBa€TCA MPENOJaBATEIIEM).

2.2. N3yyeHue BJIHMSHUS COCTAaBA W YCJOBHH OTBEPKICHUS HA CTeNeHb HAOyXaHMs
3J1aCTOMEPOB

Jlaboparopnas pabota Ne 6

[lenp paboTHI: M3yYeHUE BIUSHUS COACPIKAHUSI OTBEPAUTEINST M YCIOBHM OTBEPIKICHUS HA
CTETICHh HA0yXaHUS OTBEPIKICHHBIX KaydyKOB.

OObeKTh: 00paslpl, MOJy4YEHHBIE IPH MpPOBEAECHUM JabopaTopHOil paboTel Ne 5,
PacTBOPUTEIIH.

O6opynoBanue: npudop Jloragknna, pe3uHOBas TPyIIa, BECHI.

CymurHocTh paboTBl COCTOUT B ONpPENIEICHUN KUHETUKN HaOyxaHus 00pasloB, COAEPIKAIINX
pPa3IUYHOE KOJMYECTBO OTBEPAMUTENS M OTBEPKIACHHBIX IIPU HOPMAIBLHBIX YCIOBHSIX U MOBHIIICHHOM
TeMIeparype.

Ha npubope [oragkuHa mMONy4arOT JaHHBIE 00 00BEME PACTBOPHTEINS, IOTJIOIMIAEMOTO
oOpa3uaMu C TEYEHHEM BpeMEeHH. 3Has IUIOTHOCTh pACTBOPUTEINS, OIPEAESIOT Maccy
MOTJIOUIEHHOTO PACTBOPUTENS U PACCUUTHIBAIOT cTeneHb HaO0yxaHusa. CTposT 3aBUCUMOCTb CTEIICHU
HaOyxaHusi OoT BpemMeHH. Ha ocHOBe aHain3a MOJYy4YEHHBIX PE3yJbTAaTOB JEIAOTCSl BBIBOJBI O
BJIMSTHUM COZEPKaHUS OTBEPAUTENS U YCIIOBUIM OTBEP)K/ICHHUS HA CTETIEHb HA0yXaHHs KaydyKOB.

2.3. U3y4eHue BJIHUSHUS COCTABA HA CBOMCTBA OTBEPKACHHbIX KOMIIO3U LU

Jlaboparopnas paGota Ne 7.




Ilenp paboThl: M3y4eHHME BIMAHUS COCTaBa OTBEPXKACHHBIX KOMIO3MLMH Ha MX
e OopMalMOHHO-TIPOYHOCTHBIE CBOWCTBA U YIAPHYIO BSI3KOCTb.

OOBeKThI: 00pa3iIbl, MOJYYSHHbIE TPU MIPOBEACHUH TabopaTopHON paboThl Ne 5.

OO6opynoBaHue: MalIvHA JJIs UCTIBITAHUS HA PACTsDKEHHE, YHUBEpCAJIbHAsl MCIIBITATEIbHAS
MamnHa, «Konép» i onpenenenus y1apHoi BA3KOCTH.

CymurHocTh pabOThI COCTOUT B ONPENEICHUN Ha UCIBITATEIbHOM 000PYI0BAaHUH POYHOCTH
IpU PaCcTSHKEHUH U M3TUOE M yIapHOM BA3KOCTH OOpaslloB, COAEPIKAIIMX PA3IUYHOE KOJIUYECTBO
oTBepaurend. 11o pesynbrataM HCHBITAaHUNM PACCUMTHIBAIOTCA ONpPEAEIsiIEMble CBOMCTBA. Jlenaercs
3aKJIIOYCHHE O BJIMSHUM COCTaBa Ha Je(OopMarMOHHO-IPOYHOCTHBIE CBOMCTBA U CIIOCOOHOCTH
OTBEPXAECHHBIX KOMITO3UIUI COPOTUBIATHCS YAAPHBIM BO3IEHCTBUSM.

2.4. Bausinue ycioBuii nepepadoTKH Ha TEXHOJIOTHYeCKHEe CBOMCTBA PEaKTOIIACTOB

JlaGopatopHas pabora Ne 8.

Ilenp paboTel: ompeneneHWe BSI3KOCTH, HWHAYKIMOHHOIO II€pUOJa U BPEMEHHU
AKHU3HECTIOCOOHOCTH KOMITO3ULIUH, OTBEP>KIaEMbIX IIPU PA3IUYHBIX TEMIIEPATYPHBIX YCIOBHUAX

OOBEKTHI: PEaKLIMOHHOCIIOCOOHBIE OJINTOMEPBI, OTBEPANUTEIH.

Ob6opynoBanue: BUCKO3UMETp «PeoTecT», BeChl, CTaKaHbl CTEKJIIHHBIE JUIsI TPUTOTOBIICHUS
KOMIIO3UIINH.

CymHocTh paboThl COCTOUT B INPUTOTOBICHUH KOMIIO3MIIMM W W3YYEHUU JWHAMHKHU
MU3MEHEHHUS €€ BS3KOCTH IIPH TPEX DPA3IMYHBIX TEMIIEPATYpax; OMNPEICIICHUU II0 IOJy4EHHBIM
KPUBBIM  3aBHCHUMOCTM BSI3KOCTM OT BPEMEHHM HWHAYKIMOHHOIO II€pHOJa W  BPEMEHH
AKHU3HECIIOCOOHOCTH KOMITO3ULIMH, a TakKXKe pacyeTe SHEPIUU aKTHUBALMM BSA3KOIO TEYEHUsS IO
JAHHBIM, MOJYYEHHBIM U3 rpaduKa 3aBUCUMOCTH BSI3KOCTH OT 0OpaTHOM Temmeparypsl. Jlenaercs
3aKJIIOYCHHUE O BIUSHUU TEMIIEPATypHBIX YCIOBHUH mepepaboTKH Ha TEXHOJOTHUECKUE CBOICTBA U
HHEPrUM AKTUBALMH BSI3KOI'O TEUEHUS PEAKTOIIIACTUUHBIX IIOJUMEPOB.

YcTHBIN onpoc 1o TeMaM paszena 2.

4. O0beM y4eOHOM JUCHUIINHBI:

O0bem
Buabl yueOHo# padoThl B 3aueTHEBIX B akazem.
eIMHUTIAX qacax
OO0masi Tpy10eMKOCTh TUCIIHIIJIMHBI M0 Y4eOHOMY TJIaHY 3,0 108
KonrtakTHas padora: 0,44 16
Jlexuuu (JIek) - -
Jlabopartopusie padoTs (J1ab) 0,44 16
[Tpaktrueckue 3ansatus (I113) - -
CamocrositesabHas padora (CP): 2,45 88
Bua xonTpoJs: 3auer 0,11 4




0O0beM

Buabl yueOHoi1 padoThI B 3agernbix | B actpoHOM.
eAMHUIIAX qacax
OO0masi Tpy10eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 81
KonrakTHasi pabora: 0,44 12
Jlexuuu (JIek) - -
JlaGopatopusbie padotsl (JIab) 0,44 12
[Tpaktrueckue 3ansatus (113) - -
CamocrositesabHas padora (CP): 2,45 66
Buna xouTpoJsi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«UccnenoBanue JakokpacouHbix matepuanon» (b1.B.J1B.11.03)

1. Heab fMCHMMIMHBI: O3HAKOMIICHHUS 0aKaIaBpOB C METOIaMU UCTIBITAHMSI M UCCIICIOBAHHUS
CBOMCTB JJakOKpaco4yHbIX MaTtepuasioB (JIKM) u noammepHbIx nakokpacouHbix nokpsiTuil (JIKII).

2. B pe3yabTarte n3y4eHusi JUCHUILINHBI 00y4AOUIMICA MO0 MpOorpaMmMe 6akajaBpuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3NYECKHME U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OILEHWBATh MOTPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHsS, TMPUMEHSATh METOJbl MAaTeMaTUYeCKOro aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJH30BAaTh 3HAHHWE CBOWCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHUN U
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccunonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO H3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAalLMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3nams:

- OCHOBHbIE HOpPMaTHBHBIE JOKYMEHTHI, Kacaloluecs MpuOOpOB, METOJOB U METOAUK
ucneiTanus U uccnexosannsa JIKM u JIKII.

Ymems:

- MPOBOAUTH HcbITanus u uccinenoBanus JIKM u JIKII.

Braoemy:

- MPUHIMIAMH pabOThl HA OCHOBHBIX NMPUOOpax i UCIBITAHUS U UCCIIEIOBAaHUS CBOMCTB
JIKM wu JIKII.

3. KpaTkoe coaep:kanue qTUCHUNITUHBI

UccnenoBanue OCHOBHBIX CBOMCTB kuakoro JIKM u wu3ydeHue METOIbl HMCHBITAHUS:
onpenenenue Bs3kocTH Mo 'OCT 8420 (MCO 2431),kaxymetica Ba3koctu o bpykdunsny 'OCT
25271-93 ( UCO 2555, UCO 2884) , maccoBoit gonu Heneryuux BemecTB mo ['OCT 31939-2012 (
NCO 3251:2008), crenenu neperupa no 'OCT P 52753 (MCO 1524), ykpsiBuctoctu o 'OCT 8784
( UCO 2814), pacrekaemocTH, crenenu Beickixanus mo 'OCT 19007-73.

Omnpenenenust ocHoBHBIX nedektoB JIKII B coorBerctBum: ¢ ['OCT 9.032. Meromabt
onpeAesieHus aare3uu NoKpeITuid U aare3nonHou npounoctu JIKII B coorBerctBuu ¢ 'OCT 15140—-
78 (TOCT 27890-88, 1SO2409, ASTM D3359). MeTonb! onpeesieHus] TONIIUHBI JJAKOKPACOYHBIX
nokpeITHii B cooTBeTcTBUU ¢ ['OCT P51694-2000 (MCO 2808-97). MeTob! onpeiesieHUst TBEPIOCTH
nokpbITus B coorBeTcTBUM ¢ ['OCT P 54586-2011 (MCO 15184:1998) I'OCT P 52166-2003 (MCO
1522:1998) , TOCT 4765-83, ASTMD2794, ISO 6272. Metoabl onpeneneHus 3JaCTUYHOCTH
nokpeITus npu u3rude B coorserctBuu ¢ [OCT P 52740-2007 (MCO 1519:2002) 'OCT P 50500-93
(MCO 6860-84) uI'OCT 6806-73, MCO 151928. Meroas! onpenenenns npounoctu JIKII npu ynape
B cooTBeTcTBUM ¢ [[OCT P 53007-2008 ( UCO 6272-1:2002, UCO 6272-2:2002)) u TOCT 4765-73.
Onpenenennie koppo3uonHoctokoctu JIKII mo crangapram ISO 12944 |, ISO 9227 . CrangapTsl
ASTM-B-117 wu ISO 9227 wucneiTanuss B Kamepe cojsiHOro TymaHa. OmnpeneneHue
kopposzuonHocroitkoctu JIKII B coorBercTBru ['OCT P 9.905-2007 (MCO 7384:2001). UcnipiTanmii
Ha cToiikocTh B arMmocepHbix ycioBusix mo ['OCT 6992-68. OmnpeneneHre M3HOCOCTOMKOCTH
nokpeiTuil mo 'OCT 20811 meton A, meron b, ASTMD 2486. TpeboBanus 1o creneHu Oiiecka
HOKPBITUHN JJ1s pa3nuuHbIX GakTyp (o 6neckomerpy ®@b-2 ). [Ipunuumns! onpeaenenus usera JIKII
no cucteme RAL u NCS(NaturalColorSystem),



Omnpenenenne Bogoctorikocth, cosiectoiikoctu JIKIT (ucnbiranus Ha croiikocts JIKII B

xunkux cpenax) B coorserctBun ¢ OCT 9.403-80 meton A (T'OCT P 51691—2008).

4. O0beM y4eOHOM JUCHUIINHBI:

O0bem
Buabl yueOHo# padoThbl B 3aueTHEBIX B akazem.
eIMHUTIAX Jacax
OO0masi Tpy10eMKOCTh TUCIIHILJIMHBI M0 Y4eOHOMY TJIaHY 3,0 108
KonTakTHas pabdora: 0,44 16
Jlexuuu (JIek) - -
JlabopaTtopusie paboTs (J1ab) 0,44 16
[Tpaktrueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP): 2,45 88
Bupa xouTpoas: 3auer 0,11 4
O6bem
Buabl yueOHo# padoTbl B 3auetHbIx B actpoHom.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonraktHas pabora: 0,44 12
Jlexmum (JIek) - -
Jlabopartopusie paboTs (J1ab) 0,44 12
[Ipaktrueckue 3ansatus (I113) - -
CamocrosiTesbHas padora (CP): 2,45 66
Bua koHTpOJIsA: 3aueT 0,11 3




IpakTuku
AHHOTanMA padoyeil NPOorpaMMsbl y4eOHOM NPAKTHKH
«YyeOHasi NPAKTHKA: NPAKTUKA M0 NOJYyYeHHIO NePBUYHBIX NPO(pecCHOHATBHBIX YMEHHIi 1
HABBIKOB, B TOM YHCJ/Ie NePBUYHBIX YMEHHIi 1 HABBIKOB HAYYHO- HCCJIe0BATEIbCKOM
nesrensnocTn» (62.B.01(Y))

1. Ieapb yueOHOM MPAKTUKHU: TIOJIYICHHUE CTYICHTAMH OOIIHMX MPEICTaBICHU 00 OCHOBHBIX
BUJAX TOJMMEPOB U IMOJMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEpUanoB Ha UX OCHOBE, 3HAKOMCTBO C
XMMHUYECKON TEXHOJOIMeH MX IMOJYy4YeHMs, a TAKKe IOJIY4YeHHE MEPBUYHBIX NPOQEeCcCHOHATBHBIX
YMEHUH U HaBBIKOB ITyTE€M CAMOCTOSTEILHOTO TBOPYECKOI'O BBIMOJIHEHUS 337ay, MOCTABJICHHBIX
IIPOrpaMMOM IPAKTUKH.

2. B pe3yabTare npoxo:kaeHHs y4eOHOH NPAKTHKH O0y4yaloummiics 10 mporpamme
O0akajiaBpHaTa J0JI/KEeH:

Obnadams CIETYyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTMUECKHI MPOIIECC B COOTBETCTBUU
C PErIaMEeHTOM W HCIOb30BaTh TEXHUYECKUE CPEACTBA ISl M3MEPECHHSI OCHOBHBIX TMapaMeTPOB
TEXHOJIOTUYECKOTO MPOolecca, CBOUCTB ChIpbs U npoaykiuu (ITK-1);

- TOTOBHOCTHIO MPUMEHSITh aHATUTUYECKUE W YUCICHHBIC METOJIbI PEIICHUS MOCTABICHHBIX
3a/1a4, WHCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIE TEXHOJOTHHU, IMPOBOIUTH OOPaOOTKY
nH(OpPMAIIUU C UCIIOJIb30BAHUEM MPHUKIIATHBIX MPOTPAMMHBIX CPEICTB chepbl MPpohecCHOHATHLHOM
JEeSTeIbHOCTH, HUCIOJIb30BaTh CETEBble KOMIIBIOTEPHBIE TEXHOJOTMHM M 0a3bl JaHHBIX B CBOEH
npodeccuoHanbHOM 007acTH, MaKeThl NPUKIATHBIX MPOrpaMM UId pacueTa TEXHOJOTHYECKHX
napametpoB obopymosanus (ITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
ceprudUKanyy MPOAYKTOB W M3JCIUN, DJIEMEHTHl 3KOHOMHUYECKOTO aHaM3a B MPAKTUYECKOU
nesitenbaocTH (ITK-3);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKUE pEIIeHUs Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (ITK-4);

- CHOCOOHOCTBIO HCIIOJIb30BAaTh MpaBWiIa TEXHUKU O€30MacHOCTH, MPOU3BOJCTBEHHON
CaHUTapuH, MOXKapHOU 0E30MaCHOCTH U HOPMBI OXPAHbI TPYAA, U3MEPSTH U OLICHUBATh MapaMeTphl
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBenieHHocTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO HAJIAXXUBATh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY 00OpYAOBaHUS U
nporpammHbIx cpeacts (I1K-6);

- CIIOCOOHOCTBIO TIPOBEPSITH TEXHUYECKOE COCTOSIHHE, OPTaHU30BBIBATh MPOPUITAKTHUSCKUE
OCMOTpBI U TEKYIIUH PEMOHT 0OOPYAOBaHHUSA, TOTOBUTH O0OPYAOBAaHHWE K PEMOHTY U NPUHUMATH
obopynoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOEHHIO M OKCILTyaTallid BHOBL BBOIUMOr0 obopynoBanus (ITK-8);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOAO0MpaTh 000pyJ0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (ITK-9);

- CIIOCOOHOCTHIO TMPOBOJUTH AaHAM3 ChIPbS, MaTepUaIoB W TOTOBOW MPOIYKIIUH,
OCYLIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIOCOOHOCTBIO BBISIBIISITh U YCTPAHSTH OTKJIOHEHUS OT PEKUMOB PabOTHI TEXHOJIOTHIECKOTO
000py/IOBaHUs M TapaMeTPOB TeXHoJornyeckoro npouecca (IIK-11);



- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHME U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOANTH OOpa0OTKY WX pE3yJNbTAaTOB WM OIEHWBATh MOTPEIIHOCTH, BBIJIBHUTaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHsS, MPUMEHSATh METOJbI MAaTeMaTUYeCKOTO aHalu3a H
MO/JICITUPOBAHHUS, TEOPETUUCCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIC U CEPTU(UKAIMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
u3aenuil 1 TexHojoruueckux mporeccos (ITK-17);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JEMEHTOB, COCAMHEHHH U
MaTepHaJoB Ha MX OCHOBE JIS pelreHus 3aaad npodeccruonansuoi aesrenpaoctu (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMUS OCHOBHBIX (DU3MUECKUX TEOpHM JUIsl pellieHus
BO3ZHUKAIOIMNX (DU3MYECKHUX 3313y, CaMOCTOSTEILHOTO MPUOOPETeHUs (PU3NYECKUX 3HAHUHU, IS
MOHWMAHUS MPUHIMIIOB Pa0OTHl MPUOOPOB M YCTPOHCTB, B TOM YHCJIE BBIXOISANINX 32 IMPEACIbI
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 WH(MOPMAIMIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- OCHOBHBIE BU/bI IOJTUMEPOB;

- OCHOBHBIE CIIOCOOBI W TEXHOJOTUUYECKHE IMapaMeTphbl MPOM3BOJICTBA W/WIU TEPEepadOTKH
MOJIMMEPOB.

Ymemns:

- OIPEIENSITh BUJI M HA3HAYCHUE TTOJTMMEPOB W/WJIH U3/ICTTUI HAa UX OCHOBE.

Braoems:

- KOMITJIEKCOM TMEpPBOHAYAIbHBIX 3HAHUM U Mpe/CTaBICHU 00 opraHu3aluu MpOU3BOACTBA
Pa3IMYHBIX MMOJIMMEPOB U/WIIA UX TIEPEPaAOOTKH;

- HaBbIKaMU M3JI0’KEHUS MOJYYEHHBIX 3HAHUW B BUJAE OTUETa O MPOXOXKIECHUU MPAKTUKH,
ONMCAHUS HCXOJHBIX MAaTEepHalioB, TEXHOJOTMYECKON CXEMbI MPOU3BOJCTBA, KOHTPOJISI KauecTBa
TOTOBOM MPOAYKIIUH.

3. Kpartkoe coep:xaHue y4eOHOIi NPAKTHKU:

VYueOHas npakTHKa IPOBOIUTCA B 4 ceMecTpe B (hopMe TEOPETUUECKUX 3aHATHH 1 SKCKYPCHH.

1. O3HakOMJICHHE C UCTOPHEH MPOU3BOJCTBA W/WIH MEePepadOTKH MOJIUMEPOB, UCXOTHBIMU
MPOIYKTAMHU IS UX TIOTYYCHHS.

[TonuMepHble MaTepuasibl U UX MECTO B UCTOPUHU 4YeloBeuecTBa. [lepCrneKTHBBI pa3BUTHS
(GYHKIIMOHATIBHBIX MOJMMEPHBIX MaTepUAIOB.

[Tocemenne TeMaTnyeCcKuX SKCIO3ULIUN MYy3€€B U BHICTABOK.

2. Ilocemenne AMCTBYIONTUX MIPEATPUSTHIA TTO TPOU3BOACTBY WIIH ITepepadboTKe MOJIUMEPOB.

O3HaKOMJICHHE C OCHOBHBIMH TE€XHOJOTHYECKUMH CTAIUSIMU M CIIOCOOAMHU TPOM3BOACTBA
MOJIMMEPOB, CBOMCTBAMH U3JICTUI U 00JIACTIMU X IPUMEHEHUSI.

3. O3HakoMJIEHHE C TEPCIEKTUBHBIMM HAayYHBIMH pa3pabdOTKaMH B 00JacTH CO3/aHUS U
NPUMEHEHHUS TOJMMEPHBIX MAaTepHalioB pa3IUYHOrO Ha3zHaueHus. [locemeHne Hay4HBIX
nabopaTtopuii kadeap 1 3HAKOMCTBO C OpraHU3aIMe pabOThl B UCCIEA0BATEIIBCKOM JIa00paTOpPHH.

4. TloaroroBka oT4eTa O MPOXOKIACHUHN YICOHOU MPAKTHKH.

TpeboBanusi, mpenbsABIsieMble K HATMCAHUIO U MPEACTABICHUIO OTUYETA.

KonkpeTtHoe comepkaHue y4eOHOW MPAKTUKH OMPEISISIETCS C Y4eTOM BO3MOXHOCTEH W
HMHTEPECOB Kadeaphl, OpraHU3YIOMICH MPAKTUKY, U TPHHUMAIOIIEH OpraHU3aIIHH.



4. O0beM yueOHOH MPAKTHKH:

O6Bem
Buabl yue0OHOH padoTHI
y P B 3aueTHEBIX B akamem.
CIMHHIIAX qacax
OO0mas Tpy10eMKOCTh TUCIHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
CamocroniTesnHast padora (CP) 3,0 108
Buj UTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -
O6Bem

Buabl yueOHoii padoThI
B 3auetHbix | B actpoHoM.

eIMHUIIAX Jacax
OO0masi Tpy10eMKOCTh JMCHUILIUHBI 110 Y4e0HOMY ILUIaHy 3,0 81
CamocrositeabHas padora (CP) 3,0 81

Bux HTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -




«ITpou3BoacTBEHHAs MPAKTHKA: HAYYHO-HCCJIeA0BaTeIbcKast padora» (b2.B.02(H))

1. Ileab HAy4YHO-HCCJIE0BATEIbCKONH padoThl: (GopMupoBaHHEe NPOGHECCUOHATHLHBIX
KOMHGTGHL{I/Iﬁ MOCPCACTBOM IIJIAHUPOBAHUSA U OCYHICCTBJICHUA 3KCH€pHM€HTaJIBHOI>'I ACATCIIbHOCTHU
Ha OCHOBAaHWHW HU3YUYCHHBIX NJUCHHUIIIIMH, B TOM YUCJIC CIICHUAJIBHBIX, 1 CAMOCTOATCIIBHO H3Y‘-I€HHOﬁ
nHpopmanuu.

2. B pe3yabTaTe BHINOJHEHUS HAYYHO-UCCIEA0BATENbCKON padoThl 00y4aOIIMiACs 10
nporpamMmMe 0aKaJJaBpuaTa JA0JKeH:
Obnadams CIENyIOUTUMA KOMITCTCHITUSIMU

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HX pe3yJbTaTOB M OILEHWBATh MOTPEIIHOCTH, BbIIBUIaTh THUIIOTE3bI U
YCTaHABIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJIbl MAaTeMaTU4YeCKOro aHaluza Hu
MOJICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO rccienoanus (ITK-16);

- TOTOBHOCTBIO TPOBOJUTH CTaHAAPTHBIC U CEPTU(UKAIMOHHBIC WUCIBITAHUS MATEPUAJIOB,
u3nenuit u Texnojoruueckux mporeccon (IMIK-17);

- TOTOBHOCTBIO MCIIONIb30BaTh 3HAHUE CBOMCTB XMMHMYECKHX JJIEMEHTOB, COCIUHEHUN M
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX (DU3MUECKUX TEOpHM [UIsl pellieHus
BO3HUKAIOIMUX (PU3MUECKHUX 3a/a4, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 WH(MOPMAIUIO, OTCUSCTBEHHBI U
3apyOCKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20).

Snamu:

- IOPSIIOK OPTaHU3AINH, TIAHUPOBAHUS U MPOBEICHUS HAyYHO-UCCIIEIOBATEIbCKUX PaboT ¢
UCIIOJIb30BaHUEM TOCJIEIHUX HAayYHO-TEXHUYECKHUX JOCTH)KEHUH B OOJIACTH CHHTE3a IMOJIMMEPOB,
MOHOMEPOB U MaTepUaoOB Ha UX OCHOBE;

- TEOPETUYECKHE OCHOBBI MOJIYUYEHUS U PUMEHEHUE HOBBIX MOJIMMEPHBIX MaTEPHAJIOB;

- METO/IbI U TIOJIXO/IbI 110 OLIEHKE CBOMCTB U XapaKTEPUCTUK HOBBIX IMOJIUMEPHBIX MAaTEPUAJIOB.

Ymemn:

- OCYLIECTBIATh MOUCK, 00pabOTKy M aHanM3 HayYHO-TEXHMYECKOW HH(pOpMAIMU 110
nPO(UITIO BHITIOTHAEMON PabOTHI, B TOM YHCJIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboTaTh Ha COBpPEMEHHBIX NPHOOpaX W YCTAHOBKAX, OPraHU3OBBIBATH IPOBEICHUE
OKCIIEPUMEHTOB U HCIIBITAHHA, TPOBOAUTH UX 00paOOTKY M aHATM3UPOBATH PE3YIIbTATHI,

- MPUMEHATh TEOPETHUYECKHUE 3HAHMS, MOJTYYECHHbIC MPU HU3YYEHHHM €CTECTBEHHO-HAayUHBIX
JTUCIUIUINH JJI1 MHTePIIPEeTalluy SKCIIEPUMEHTAIbHBIX TaHHBIX.

Braoemu:

- HaBbIKAMU OOpAIlleHWs C HAyYHOW M TEXHUYECKOW JHMTEpaTypod W BBICTpaWBaHUE
JIOTUYECKHUX B3aMMOCBSI3EH MKy Pa3IMUYHBIMU JTUTEPATYPHBIMUA UCTOUYHUKAMU;

- HaBBIKAMH TIOCTPOCHUS MPUINHHO-CIICCTBEHHBIX CBSA3EH MEXKIY IKCIIEPUMEHTATbHBIMU U
TEOPETUIECCKIUMH TAHHBIMHU.

3. KparTkoe coep:kaHue IMCUHUIIUHBI:

B npornecce ocBoeHUs AMCUMILIUHBI O0yYaIOUIUIiCS JOMKEH MOATOTOBUTh U MPEACTaBUTh K
3allUTEe HAy4YHO-UCCIIeNoBaTenbckyto padory (HUP), BeImogHEHHYI0O Ha COBPEMEHHOM YpPOBHE
pa3BUTHUSI HAYKM M TEXHUKH M COOTBETCTBYIOIIYIO BBIODAHHOMY HAINpaBICHHUIO IMOATOTOBKH M
nporpamMme oOy4eHHS.



B npencraBnennoit k 3ammre HUP nomkHBI MOMYYUTh pa3BUTHE 3HAHUS W HABBIKH,
MOJTy4YEHHBIC 00YJArOIIMMCS P OCBOCHUHU MPOrpaMMBbl OakalaBprara, B TOM YHCIIE TP U3YICHUH
crienuanbHblX aucuuiuivH. IlpencraBnennas k 3amure HUWP nomkHa copep:kaTh OCHOBHBIE

TCOPCTUUCCKHUC TII0JIOKCHHA, OKCIICPUMCHTAJIBHBIC PE3YJIbTAThI, MPAKTUYCCKUC IJOCTHUXKCHUA U

BBIBO/IBI 110 padoTe.
4. O0beM HAYYHO-HCCJIeA0BATEILCKOI padoThI:

Ob6wvem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eAMHUIIAX gacax
OO01mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIAHY 3,0 108
KonTaktHas padora (KP): 3,0 108
CamocrositeabHas padora (CP) - -
BuJ HTOroBOro KOHTPOJIA: 3a4eT ¢ OLEHKOH - -
O6bem
Buabi yueOHoii padoThI B 3auernbix | B actponoMm.
eIMHUIaxX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonrakTHas pa6ora (KP): 3,0 81

CamocrositesbHas padora (CP)

Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM




AHHOTaUUsA padoyeil MPOrpaMMbl NPOU3BOACTBEHHON MPAKTHKH
«IIpon3BoaCTBEHHAS] MPAKTHKA: MPAKTHKA MO MOJYYeHUIO NPO¢ecCHOHATBHBIX YMEHUH U
onbiTa nNpodeccuonaabHoi aesiteabHocTH» (52.B.03(I1))

1. Henb npow3BOACTBEHHON NPAKTHKH: TNPAKTUYECKOE H3YYCHHE TEXHOJOTUUYECKUX
IMKJIOB TPOU3BOJACTBA MOHOMEPOB, MOJHMMEPOB M MATEPUAJIOB HAa HUX OCHOBE, CTPYKTYpHI
OPENNpUsITHs, METOJOB U OCOOCHHOCTEH  yINpaBi€HHs IPOU3BOJICTBEHHBIM  IPOIECCOM.
dopmupoBaHue y OOYy4aroLerocsi CoCOOHOCTH BOCHPOU3BOJUTH TEXHOJIOTHMYECKHE MPOLECCHI
IIPOU3BOJCTBA MOHOMEPOB, IMOJMMEPOB M MATEPUATIOB HA HX OCHOBE, B COOTBETCTBUHU C
PErJIaMEHTOM.

2. B pe3yabTare NpoOXoKAeHHMs NPOM3BOJACTBEHHOH NPAaKTHKH O0y4Yaroluiics 10
nporpamMmMe 0aKkaJJaBpuaTa JA0JKeH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTHUECKHI MPOIIECC B COOTBETCTBUU
C PErIaMEeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA ISl M3MEPEHMsI OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOTO MPOoIecca, CBOUCTB ChIpbs U npoaykiuu (ITK-1);

- TOTOBHOCTHIO MPUMEHSITh aHATUTUYECKUE W YUCICHHBIE METOJIbI PEIICHUS MOCTABICHHBIX
3a/1a4, WHCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIE TEXHOJOTHHU, IMPOBOIUTH OOPaOOTKY
nH(OpPMAIIUU C UCIIOJIb30BAHUEM MPHUKIIATHBIX MPOTPAMMHBIX CPEACTB chephl TPpohecCHOHATHLHOM
JESTENIbHOCTH, HUCIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUM M 0a3bl JAaHHBIX B CBOCH
npodeccuoHanbHOM 00JacTH, MaKeThl NPUKIATHBIX MPOTrpaMM UId pacueTa TEeXHOJOTHYECKHX
napametpoB obopymosanus (ITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKany MPOAYKTOB W M3IENIUN, DJIEMEHTHl 3KOHOMHUYECKOrO0 aHalih3a B MPaKTHYECKOU
nesitenbaocTH (ITK-3);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKHE pEeIIeHUsT Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CHOCOOHOCTBIO HCIOJIb30BAaTh IpaBWiIa TEXHUKU O€30MacHOCTH, MPOU3BOJCTBEHHON
CaHUTapuH, MOXKapHOU 0€30MaCHOCTH U HOPMBI OXPAHbI TPYAA, U3MEPSTH U OLICHUBATh MapaMeTphbl
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaluu,
ocBenienHocTr pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HAJIAXXUBATh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY 00OpyAOBaHUS U
nporpammHbIx cpeacts (I1K-6);

- CIIOCOOHOCTBIO TIPOBEPSITH TEXHUYECKOE COCTOSIHHE, OPTaHU30BBIBATh MPOPUITAKTHUSCKUE
OCMOTpBI M TEKYIIUHA PEMOHT 0OOPYAOBaHHUS, TOTOBHTH O0OOPYAOBaHHWE K PEMOHTY M NMPHHUMATH
obopynoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOEHHIO M OKCILTyaTalliid BHOBb BBOIUMOr0 obopynoBanus (ITK-8);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOAOMpaTh 000pya0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (ITK-9);

- CIIOCOOHOCTHIO TPOBOJAUTH AaHAIW3 ChIpbi, MaTepuajioB W TOTOBOW MPOIYKIINH,
OCYLIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIOCOOHOCTBIO BBISIBIISITh U YCTPAHSTh OTKJIOHEHUS OT PEKUMOB PabOTHI TEXHOJIOTHIECKOTO
000py/IOBaHUs M TapaMeTPOB TeXHoJornyeckoro npouecca (IIK-11);

- CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (PU3NUYECKHUE UM XUMUYECKUE DKCIIEPHUMEHTHI,
MPOBOANTH 00pabOTKY HMX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BbIIBUIaTh THUIIOTE3bI U



yCTaHaBIMBAaTh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJIbl MAaTeMaTU4YeCKOro aHalu3a Hu
MO/JICITUPOBAHHSI, TEOPETUYCCKOTO M IKCIIepuMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIC U CEPTU(UKAIMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
u3nenuil u Texnojoruueckux mporeccon (IMIK-17);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBOWCTB XWMHYECKUX DSJIEMEHTOB, COCAMHEHHA U
MaTepHaaoB Ha MX OCHOBE JJIS pelreHus 3aaa4 npodeccruonansuoi aesrenproctr (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX (DU3MUECKUX TEOpPHM [UIsl pellieHus
BO3HUKAIOIUX (PU3MUECKHUX 3a/a4, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHYECKYI0 HWH(MOPMAIUIO, OTCUSCTBEHHBI U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoBanus (I1K-20).

3nams:

- TEXHOJIOTUYECKHUE MPOIIECCH 1 OCHOBHOE TEXHOJIOTHYECKOe 000pyA0BaHuE, UCTIOIb3yeMOe
B IIPOM3BOJICTBE MOHOMEPOB, MOJIMMEPOB U MATEPHAIIOB Ha UX OCHOBE;

- OCHOBHbBIE MPHHIMIIBI, METOABI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO MpoIecca U KayecTBa
IPOAYKLAK;

- OCHOBHBIE HOPMATHBHBIC JOKYMEHTHI IO CTAaHAAPTU3AIMUA U CEPTUPHUKALIUN TPOTYKIIUU
MPEANPUATHI 10 IPOU3BOJICTBY MOHOMEPOB, MTOJIMMEPOB U MaTepUaIOB Ha UX OCHOBE;

- TpaBWJIa TEXHUKH OE30MACHOCTH U TMPOU3BOJCTBCHHON CAHUTAPUH; OPTraHU3ALMOHHYIO
CTPYKTYpY NPEATPHUSATHSL.

Ymems:

- HUCIONB30BaTh TEXHUYECKHE CpPEICTBA [UIsi HW3MEpPEHUS OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOT0 MPOIecca, CBONCTB ChIPhS U MPOIYKIUHU NPEANPUITHNA TOTUMEPHOTO PO,

- aHANM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIIMIO, PeaIl30BbIBATh HA MPAKTUKE TPeOOBaHUS
HOPMAaTUBHOM TOKYMEHTAIUH.

Braoemy:

- METOJaMHU TPOCKTHUPOBAHUS TEXHOJOTUYECKHX JIMHUH, MOA0Opa TEXHOJIOTHYECKOTO
000py/IOBaHUs U YIIPABICHHS TEXHOJIOTHYECKIMH MPOIIECCaMU TIPOU3BOICTBA,

- CMOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYILECTBIISTH TEXHOJIOTHYECKHIA MPOIIECC B COOTBETCTBUH C
pETJIaMeHTOM.

3. Kpartkoe conep:xaHue Npou3BOJICTBEHHON NMPAKTUKH:

[Ipou3BocTBEHHAs MPAKTUKA COCTOUT U3 JBYX 3TAIOB:

® 03HAKOMJICHHE C TEXHOJOTUSMHU OJTUMEPHO-MOHOMEPHBIX TPOU3BOICTB;

® IIPAKTHYECKOE OCBOCHHE TEXHOJOTMYECKHX IIPOLECCOB M METOJOB WX KOHTPOIS Ha
KOHKPETHOM MPEINPHUITHH 0 MPOU3BOICTBY MOJIMMEPOB (MHINBUYaTHHOE 3a/IaHUE).

a) O3HaKOMJICHHE C TEXHOJOTHUSMHU TOJUMEPHBIX MPOU3BOICTB OCYIIECTBISCTCS B BHJC
9KCKYpPCHIl Ha MNpeAnpusiTus COOTBeTCTByomero npoduisd. I[lpu mocemeHun mnpennpusTus u
03HAKOMJICHHUH C €0 JIeATEIbHOCTHI0, 00ydatomuics JOKEH YCBOUThH MaTeprall, HE0OXO0AUMBIH AJist
MOJTOTOBKU OTYETA M0 MPAKTHKE.

OT4er 1o MpakTUKE BKIIIOYAET:

- ICTOPUYECKYIO CIIPABKY O MPEANPUSITHH;

- HOMEHKJIATYPY BBITYCKaeMOU MPOAYKIIUY;

- BUJIBI U HOPMBI PacXoia ChIPbEBBIX MaTEPHUATIOB;

- OITUCAHNE OCHOBHBIX TEXHOJOTUYECKHUX MEPEIEIIOB IPOU3BOJICTRA;



- METOIbI U (POPMBI KOHTPOJIS TEXHOJIOTHUECKHUX MPOIIECCOB;

- MEPOIPUATHUS IO YCTPAHEHUIO OTKJIOHEHUH (HApYIIEHUH) peKUMHBIX TTapaMeTpoB paboThI
000py/I0OBaHUs U TEXHOJIIOTUYECKUX MPOIIECCOB.

6) [IpakTHueckoe OCBOEHHE TEXHOJOTMYECKHX IMPOIECCOB HAa KOHKPETHOM IPENNpUATHI
06yqaloumﬁc;1 OCYHICCTBJIACT B COOTBCTCTBUU C MHAWUBUAYAJIbHBIM 3aIaHUCM 110 IPAKTHUKE, KOTOPOC
BKJIIOYAET:

- U3y4YEeHHE aCCOPTUMEHTA BBIITYCKAEMOM MPOTYKIIUH, UX BUIOB U MapoOK;

- tpeboBanust [OCT P u npyroit HOpMaTUBHON MOKYMEHTAIlUU K KA4ECTBY BBIITYCKAeMOM
MPOAYKIHH;

- UI3YUYCHHUC CBIPHCBLIX MATCPUATIOB U MCTOAOB BXOJJHOI'O KOHTPOJIA;

- U3YUYCHUC MaApaMETPOB TCXHOJIOTHYCCKOI'0O Mpouecca, NpCaAyCMOTPCHHBIX B PCTIIAMCHTC, U
METOJIOB €70 KOHTPOJIS;

- MoJIpoOHOE OMHMCaHUE BHJA U THMA OOOPYIOBAaHUS ISl OCYIIECTBICHHS KOHKPETHOTO
TEXHOJIOTHYECKOT0 IIpoliecca;

- TEXHUKY 0€30MaCHOCTH U JIEHCTBUS pabouero nepcoHaia npy Ype3BbIYaiiHbIX CUTYaIHsIX.

[Ipy BBINOMHEHUM WHIMBUAYAIBHOTO 3aJaHHsl CTYIEHT JOJDKEH coOpaTh CBENEHUs IO
CTPYKTYyp€ IPEIIpUSITHSI, METOJIaM YIIPaBJICHUS, CUCTEME CObITa TOTOBOW MPOIYKIIHH.

4. O0beM NpOU3BOACTBEHHOM NMPAKTHKH:

Buna yueOHoii padoThI

O06vem
Bup yueOHoit paboTbl
B 3agerHBIX B akazgem.
eIMHHIIAX gacax

OO01mast Tpy10eMKOCTh JHCHHUIIJIMHBI 110 y4eOHOMY IJIaHy 3,0 108
CamocrosiTesbHas padora (CP): 3,0 108
Buja uTOroBoro KOHTPOJIA: 3a4eT ¢ OLEHKOI - -

Ob6Bvem

B 3aueTHBIX

B actponom.

eIMHUIaxX Jacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
CamocrosTeasHnasi padora (CP): 3,0 81

Buja uTOroBOro KOHTPOJIA: 3a4eT ¢ OLEHKOI




AHHOTanUA padoyeil NpOrpaMmbl NpeIUIIIOMHOR MPAKTUKH
«I[Mpexqumiaomuas npaktuka» (52.B.04(I1x))

1. Ilear nDpesaMIVIOMHON NPAKTHKHM. 33aKpEIUICHHE TEOPETHUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB, IMOJTYYCHHBIX B Tpolecce OOydeHHs MO Tporpamme OakajgaBpHara;
NpUOOpETEHNE IPAKTHUECKOTO OMbITa PA0OTHI C MCTOYHUKAMH HAYYHO-TEXHUYECKOW HH(pOopMarmu,
OTIbITA TOCTAHOBKU M BBIMIOJIHEHUSI HAYYHO-UCCIIEIOBATENBLCKUX M MPOEKTHBIX 3a/1ay; OBJIAJCHHE
METO/IOJIOTHEH U METOoJaMu O0pabOTKH Pe3yJIbTaTOB MCCIEAOBaHMS; cOOp, MOATOTOBKA M aHAJN3
MaTepuasoB M0 TEMAaTUKE BHIMYCKHON KBaJU()UKAIIMOHHOW PaboThlI.

2. B pe3yabrare mnNpoXo:KAeHUs] NPEIIMILUIOMHOH NPAKTHKH oOOyvyawinuiicsi 1o
nporpaMmme 6aKajJIaBpUaTAa J0JIKeH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CITOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKHAN TIPOIECC B COOTBETCTBUHU
C PErIaMEeHTOM W HCIONb30BaTh TEXHUYECKUE CPEACTBA ISl M3MEPECHHSI OCHOBHBIX TapaMeTpOB
TEXHOJIOTUIECKOTO MPOolecca, CBOUCTB ChIpbs U npoaykiuu (ITK-1);

- TOTOBHOCTHIO MPUMEHSITh aHATUTUYECKUE W YUCICHHBIC METOJIbI PEIICHUS MOCTABICHHBIX
3a/1a4, WHCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIE TEXHOJOTHHU, IMPOBOIUTH OOPaOOTKY
WHPOPMAIIUU C UCTIONB30BaHUEM MPUKIIAJIHBIX MPOTPAMMHBIX CPEICTB cepbl MpodhecCHOHATEHON
JeSITeIbHOCTH, HCIIONIb30BaTh CETEBHIE KOMITBIOTEPHBIC TEXHOJOTHMH M 0a3bl JAHHBIX B CBOCH
npoeCCHOHATBLHON 00J71acTH, MAKeThl MPUKIATHBIX MPOTpaMM IS pacyeTa TEXHOJOTHYECKUX
napametpoB obopymosanus (ITK-2);

- TOTOBHOCTBIO HCIIOIH30BaTh HOPMATHBHBIC TOKYMEHTHI MO Ka4eCTBY, CTAaHAAPTU3ALUU U
cepruUKany MPOAYKTOB W M3JCIUN, DJIEMEHTHl 3KOHOMHUYECKOTO aHaM3a B MPAKTUYECKOU
nesitenbaocTH (ITK-3);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUsT Mpu pazpaboTke
TEXHOJIOTHYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUECKUE CPEICTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIONIb30BaTh IpaBWJIa TEXHUKH OE30MACHOCTH, IMPOU3BOJICTBEHHON
CaHWTApHH, MTOKAPHOH 0E30ITaCHOCTH M HOPMBI OXpaHbI TPY/Aa, U3MEPATh U OIICHUBATh apaMeTphl
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATA, YPOBHS 3albUICHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOPAIIHH,
ocBenieHHocTH padbounx mect (ITK-5);

- CIOCOOHOCTBIO HAJIAXXUBATh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY 00OpyAOBaHUS U
nporpammHbIx cpeacts (I1K-6);

- CIIOCOOHOCTBIO TIPOBEPSITH TEXHUYECKOE COCTOSTHHE, OPTaHU30BBIBATh MPOPUITAKTHUSCKUE
OCMOTpPBI M TEKYIIHMH PEMOHT O0OPYAOBaHUS, TOTOBUTH OOOPYIOBaHHE K PEMOHTY M NPUHUMATH
obopynoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOEHHIO M OKCILTyaTallid BHOBL BBOIUMOr0o obopynoBanus (ITK-8);

- CITOCOOHOCTBIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOAOMpaTh 000pyI0BaHUE,
TOTOBUTH 3asBKU Ha IPUOOpeTeHre U peMOoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTHIO TMPOBOJUTH AaHAU3 ChIPbS, MaTepUaIoB W TOTOBOW MPOIYKIIUH,
OCYLIECTBIISITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIOCOOHOCTBIO BBISIBIISITh U YCTPAHSATH OTKJIOHEHUS OT PEKUMOB PabOTHI TEXHOJIOTHIECKOTO
000pyI0BaHUs M MapaMeTPOB TeXHoIornyeckoro mpomecca (IK-11);

- CITIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3UYECKAE M XUMHUYECKUE IKCIIEPHUMEHTHI,
NPOBOUTH 00pabOTKY WX pE3yJIbTaTOB W OIEHUBATh MOTPEUIHOCTH, BBIABUTATh THUIOTE3bI U



yCTaHaBIMBAaTh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJIbl MAaTeMaTU4YeCKOro aHalu3a Hu
MO/JICITUPOBAHHS, TEOPETUUECKOTO M IKCIIepUMeHTaIbHOTO recienoanus (I1K-16);

- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIC U CEPTU(UKAIMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
u3nenuil u Texnojoruueckux mporeccon (IMIK-17);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBOWCTB XMMHYECKUX DSJIEMEHTOB, COCAMHEHHA U
MaTepHaoB Ha MX OCHOBE JIS pelreHus 3aaa4 npodeccruonansHoi aesrenprocta (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMUS OCHOBHBIX (DU3MYECKUX TEOpHM JUIsl pellieHus
BO3HUKAIOIMUX (PU3MUECKHUX 3a/ay, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALIMX 3a IMpeaesbl
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHYECKYI0 HWH(MOpMAIMIO, OTCUSCTBEHHBI U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoBanus (I1K-20).

3namu:

- OCHOBBI OPT'aHU3AIMH U METOOJIOTHIO HayUHBIX UCCIIEIOBAHMIA;

- COBPEMEHHbIE HaAYYHbIE KOHIIEMIIMH B 00JIACTH MOJIUMEPHBIX MaTepUAOB;

- CTIPYKTYpy H METOJABl YIpPaBJICHHUS COBPEMEHHBIM MPOU3BOJCTBOM MOJMMEPHBIX
MaTepuaioB.

Ymemns:

- paboTaTh C Hay4YHBIMH TEKCTaMH, IIOJIb30BAThCSI HAYYHO-CIIPABOYHBIM ammaparom,
0(OPMIISITh PE3yNbTAaThl HAYYHBIX UCCIICOBAHMIA,

- ICTIOJIB30BAaTh MOJyYEHHBIC TEOPETUYECKUE 3HAHUS JIJISl OCYIIIECTBICHUS TEXHOJIOTHIECKOTO
Ipolecca B COOTBETCTBUH C PETIIAMEHTOM;

- HUCHONB30BaTh TEXHUYECKHE CpPEICTBA [UIsi HW3MEpPEHUS OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOI0 MPOILecca, CBONCTB ChIPhS U MPOIYKIUH;

- NPUMEHSTh aHAJIUTUYECKUE M YHCIEHHBIE METOJbl pEIIEHUs IMOCTaBJICHHBIX 3ajad,
HCITOJIh30BaTh COBPEMEHHBIC NH(POPMAIIMOHHBIE TEXHOJIOTHH, POBOJAUTH 00pab0OTKy MH(POPMAIIHHI
C UCTOJIH30BAaHUEM MPUKIIAJIHBIX TPOTPAMMHEIX CPENICTB Chepbl MPpoheCCHOHATBEHON NeTeIbHOCTH,
HCIIOJIb30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl JaHHBIX B CBOEH Mpo(eCCHOHATBHOM
o0nacTv, TaKeThl NPUKIATHBIX TMPOTPaMM IS pacyeTa TEXHOJIOTHYECKHX IapaMeTpoOB
000pyIOBaHUSI.

Braoemy:

- HaBBIKAMHM CaMOCTOSITEJIbHOM Hay4yHO-HUCCIIEI0BATEIbCKON JIeATENbHOCTH, pPadOTHl ¢
HMCTOYHHKAMU Hay9HOU WH(popManuu, pedeprupoBaHms HAyYHBIX MTyOJIUKAIUHT;

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pelIeHUus Ipu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX MOCIEICTBUN UX TPUMECHECHHUS;

- HaBBIKAMH TUIAHUPOBAHUS U TPOBEACHHS (DU3MUECKUX U XUMHUYECKHX IKCIICPUMEHTOB,
pOBEJCHUS 00PaOOTKHU UX PE3YyIbTATOB U OLIEHKH IMOTPEITHOCTH.

3. Kpartkoe coaep:xxaHue npeIunjioMHONA MPAKTUKH

Tematuka npeAUIIIOMHON IPAKTUKU CTYIEHTOB OaKanaBpuaTa OnpeaessieTcsi TEeMaTHKOM 1X
BBIMMYCKHOMN KBaTU(UKAIMOHHONW pabOThl M MOXKET MPOBOJUTHCS B HAYYHO-UCCIIEOBATEILCKOM HIIN
MpoeKTHOM ¢opMaTe (MpU BBHIMOTHEHHH HAayYHO-HCCIEIOBATEIbCKOW WIIM PacYETHO-TIPOEKTHOM
paboThI COOTBETCTBEHHO).

[IpenmurioMHas MpakTUKa CTYIEHTOB, BBIMOIHSIONINX HAYYHO-UCCIIEIOBATENIBCKYIO padoTy,
MPOXOJUT B HAYYHBIX JIA0OPATOPHUAX, TEXHOJIOTUYECKUX TOJpa3ACIeHUs K, HHPOPMAIIMOHHBIX
[EHTPaxX HAYYHO-HCCIIEI0BATEIHCKOW OpraHU3alliy WM B JIA0OpaTOPHSIX BHIMYyCKaromieh kadenps



PXTY um. 1. 1. MenneneeBa. CTyIeHTHI 3HAKOMSTCS C TEKYIIEH pab0TOM 1a00paTOpun, OCBAaMBAIOT
METOAbl CHHTE3a IMOJUMEPHBIX MAaTepUajoB, MPOBOJAT OTAEIbHBIC (PUIUKO-XUMUYECKHE U
TEXHOJIOTUYECKUE HCTIBITAaHUS, TPHOOPETAIOT HABBIKU TOUCKA HAYYHO-TEXHUYECKON HH(pOpMAIUu 1
paboThl ¢ 6a3zamMH JaHHBIX, YYaCTBYIOT B 00pabOTKE pe3ysIbTaTOB UCCIEAOBAHUS U MOATOTOBKH UX K
nyOJIMKAIUH.

[IpenauniuomMHas MpakTHKa CTYACHTOB, BBHIMOJHSIONINX PAcYETHO-TIPOEKTHYIO BBITYCKHYIO
KBaTN(UKAIMOHHYIO paboTy, MPOXOJUT B MHPOM3BOACTBEHHBIX I[IE€XaX M TEXHHYECKHX OT/ENax
HPOMBIIUICHHOTO peupusThs. CTyAeHTHI 3HAKOMATCS CO CTPYKTYPOH MPEINPHUSITHS, HOPMAaTHBHO-
TEXHOJOTUYECKON TOKYMEHTAlNeH, peraaMeHTaMu IPOU3BOACTBA, H3Y4YalOT CHCTEMY MEHEKMEHTA
U KayectBa mnpoAaykuuu. OCHOBHOE BHUMAaHHME YAESAETCA IMPAKTHUYECKUM  BOIPOCAM
(GYHKIMOHUPOBAHUS TEXHOJIOTUUYECKUX JIMHUHN TPOU3BOICTBA IPOAYKIIUH, TPpoOIeMaM TUarHoCTUKU
Opaka TOTOBOHM MPOAYKIMHM W MEPONPHUATHSIM IO €r0 YCTPAaHEHHUIO, BOIPOCAM HMHTEHCH(HKAIUN
paboThI TEIUIOTEXHUYECKUX arperaTos.

Bo Bpemst mpoxokAeHUs! MPEATUITIOMHON MPAaKTHKH CTYAEHTHI COOMPArOT MaTepHalbl 110
TEeMaTHKE BBITYCKHOW KBAIM(UKAIWOHHOW paOOThl, AHAIM3UPYIOT HX, HAMEYalOT OCHOBHBIC
HaINpaBJICHUS U 3a]1a4l pabOThI, BBIPAOATHIBAIOT METOIOJIOTHIO PEIICHUS TUX 3a]1a4.

4. O0beM npeIuNIOMHON NPAKTHKH:

0O0beM

Buze1 yae0Hoii padorsl B 3aueTHBIX B akagem.
eAMHUIIAX gacax
O0mas TpyA0eMKOCTh NPAKTHKH N0 y4eOHOMY IJIAHY 9,0 324
CamocronTesnnHast padora (CP) 9,0 324
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -
O6bem

Buabl yueOHo# padoThI
ARLY P B 3auernbix | B acTpoHOM.

eIMHHIIAX Jacax
O0mas TpyA0eMKOCTh NPAKTHKH N0 Yy4eOHOMY IIAHY 9,0 243
CamocronTesnnHast padora (CP) 9,0 243

Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -




I'ocynapcTrBeHHast HTOroBasi aTTecTalUs
3ammTa BHINYCKHON KBAJIU(UKANMOHHOI padoThl, BKIKOYAas MOAT0TOBKY K Mpoueaype
3ammThl M npouenypy 3amutsl (b3.5.01)

1. Henp rocynapcTBeHHOM MTOIOBOH ATTECTALIMM. BBIIBICHUE YPOBHS TEOPETHUECKOW U
NPaKTHYECKOH MOJTOTOBICHHOCTH BBITYCKHUKA By3a K BBINOJIHEHHIO NMPO(ECCHOHATIBHBIX 3a1au U
COOTBETCTBUSI ero moAroToBku TpeboBanmsiMm PI'OC BO mo HampaBnenuro moarotoBku Kom u
HaVMEHOBAHME HANPABIICHUS OJTOTOBKH.

2 B pe3yabTaTe rocy1apcTBEHHON UTOrOBOM aTTeCTAIIMU 00y4aKOIIMIACS 10 MPOrpamMmme
0akajaBpuaTa J0JKeH 00,1a1aTh CIeAyI0IMMI KOMIIeTeHIUAMM:

001IEeKYJIbTYPHBIMH KOMIIETEHUMSIMM:

— CIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (MIOCO(CKUX 3HAHUHM A (popMUpOBaHUS
MHUpOBO33peHyeckoi mosuiuu (OK-1);

- CIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE ATAIBI U 3aKOHOMEPHOCTH UCTOPUYECKOTO
pa3BuTHS 001IeCTBa 1151 OPMHUPOBaHUs Tpakaanckoi mosuiuu (OK-2);

- CIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI IKOHOMHUYECKUX 3HAHHUH B Pa3IMIHBIX cepax
xusnenaestenbaocT (OK-3);

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHUN B Pa3IUYHBIX cdepax
nesitenbHocTH (OK-4);

- CIIOCOOHOCTBHIO K KOMMYHHUKALIUKM B YCTHOM M NMUCHbMEHHOU (opMax Ha PYCCKOM U
MHOCTPAHHOM $SI3bIKaxX JUIS PelIeHUs 3a7ad MEeKIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aWMOECHCTBUS
(OK-5);

- CIIOCOOHOCTBHIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMATh COLIMAJTIBHBIE,
STHHYECKHUE, KOHPECCHOHATBHBIC U KyIbTypHbIC pasinuus (OK-6);

— CMOCOOHOCTBIO K cCaMOOpraHu3aiu u camoobpasoanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BATh METOABI U MHCTPYMEHTHI (PU3UUECKON KYTbTYPBI IS
oOecrieueHHs IOTHOLIEHHOH colmanbHO# 1 npodeccnonansHou aesitenbroct (OK-8);

- CIOCOOHOCTHIO UCMOIB30BaTh MPUEMbI OKa3aHHs IIEPBOM TOMOIIIM, METObI 3AIUTHI B
YCIOBHSX Ype3BbIYaiiHbIX cutyanuii (OK-9).

o01enpogeccHoHAIbHBIMH KOMIETeHIHAMU:

- CIIOCOOHOCTBIO u TOTOBHOCTBIO UCIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIUIUIMH B nmpodeccronanbhoi aesrenproctu (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHUS O COBPEMEHHON (pU3MYECKOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHM  BElIeCTBAa JJIi [MOHUMAaHUA
OKpyXarouiero Mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHMSI O CTPOCHHUU BEUIECTBA, MPHUPOAE XUMHUECKOMN
CBS3M B PA3JIMYHBIX Kjlaccax XMMHMYECKHUX COCIUMHEHHMM Il TIOHMMaHUs CBOICTB MaTepualoB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKarOIuX B okpyxatoiiem mupe (OITK-3);

- BJIaJICHHEM TIOHMMaHHs CYIIHOCTH U 3HA4YeHHUs HHOOpPMALUU B Pa3BUTHHU
COBPEMEHHOT0 MH(OPMALIMOHHOTO OOIIECTBA, OCO3HAHUS OMACHOCTH M YIPO3bl, BO3HUKAIOIIUX B
9TOM  TIPOIECCe, CIOCOOHOCTBIO COOJIO/IaTh OCHOBHBIE TpeOoBaHUS HWHGOPMAIIMOHHON
0€30MacHOCTH, B TOM YHCIIE 3alUTHI TocyaapcTBeHHOH TaiHbl (OI1K-4);

- BJIa/ICHHEM OCHOBHBIMU METOJIaMH, CIIOCO0aMH U CPECTBAMU MOTYUCHHUS, XpaHEHUS,
nepepaboTku MHGOpMallMK, HaBbIKAMH pabOThl C KOMIBIOTEPOM KakK CpPEICTBOM YIPaBIICHUS
undpopmanueii (OIMK-5);



— BJIQJICHHEM OCHOBHBIMH METOJIaMH 3aIllUThl TPOM3BOACTBEHHOIO IEepCOHAaNa |
HaCeJICHHS OT BO3MOYKHBIX ITOCIICICTBHUI aBapuii, katacTpod, ctuxuiiubix oencteuit (OITK-6).

npogeccuoHAJIbHBIMH KOMIIETEH MMM

- CIOCOOHOCTBI0O M TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJOTMUYECKHI Mpolecc B
COOTBETCTBUU C PErVIAMEHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEICTBA JAJI MU3MEPEHUs OCHOBHBIX
apaMeTPOB TEXHOJIIOTHIECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu (ITK-1);

— TOTOBHOCTBIO TIPUMEHSATH AaHAJUTHYECKWE W YHCIEHHBIE METOABl pPEIICHUs
MOCTaBJICHHBIX 3ajla4, UCIOJb30BaTh COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU, IMPOBOAUTH
00paboTKy WH(pOpMaUU C WCHOJb30BAaHUEM TNPHUKJIAJAHBIX TMPOTPAMMHBIX CPEIACTB  Chepsl
npoeccCuoHaNbHOM AEATeIbHOCTH, UCIOJIb30BAaTh CETEBble KOMIIBIOTEPHBIE TEXHOJIOTHMH U 0a3bl
JaHHBIX B CBOEHl MpodeccruoHalbHON 00J1acTH, MaKeThl MPUKJIAJHBIX HpOrpaMM sl pacuera
TEXHOJOTMYECKUX mapaMeTpoB obopynoBanus (I[1K-2);

- FOTOBHOCTBbIO  HCIOJb30BaTh ~ HOPMATUBHbIE  JTOKYMEHTHl IO  KadecTBy,
CTaHJapTH3aLUU U cepTU(UKAIMYN TPOAYKTOB U HU3AETUH, 3IEMEHThl SKOHOMHUYECKOIO aHalu3a B
npaktudeckoi aestensHoctH (ITK-3);

- CIIOCOOHOCTBIO NPUHUMATh KOHKPETHbIE TEXHUYECKHE DEIIEHUs MpH pa3padoTke
TEXHOJIOTHYECKUX IPOLECCOB, BBIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIB30BATh MpaBUiIa TEXHUKU 0€30MacHOCTH, MPOU3BOICTBEHHOM
CaHUTapuH, MOXKapHOU 0E30MaCHOCTH M HOPMBI OXPAHbI TPYAA, U3MEPSTHh U OLICHUBATh MapaMeTphbl
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaluu,
ocBenieHHocTH padounx mect (ITK-5);

- CIIOCOOHOCTHIO HaJaKMBaTh, HACTPAUBATh U OCYILECTBIIATH MPOBEPKY 000PYIOBAHUS
u nporpammubix cpeacts (ITK-6);

- CIOCOOHOCTHIO POBEPATH TEXHUYECKOE COCTOSTHUE, OpPTraHU30BBIBATH
npodUIakTUYeCKUe OCMOTPBHl M TEKYIIMH pEeMOHT 00OpyAOBaHHSA, TOTOBUTH OOOPYAOBAaHUE K
PEMOHTY ¥ IPHHUMATHL 000pynoBanue u3 pemonra (I1K-7);

— TOTOBHOCTBIO K OCBOCHHIO U IKCILIyaTallid BHOBb BBOAMMOTO 00opynoBanus (I[TK-8);

- CIIOCOOHOCTBIO  aHAJTM3UPOBATh  TEXHUYECKYI0  JIOKyMEHTAaIlMI0, IOAOUpaTh
000py/ioBaHUE, TOTOBUTH 3asBKU Ha IPHOOpeTeHe U peMOHT o0opynoBanus (I1K-9);

- CIIOCOOHOCTBIO TMPOBOJUTH AaHANU3 CHIPbsl, MAaTEPUAIOB W TOTOBOM MPOIYKIUH,
OCYLIECTBIISAITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO  BBISIBJISITH M YCTPAHSATh OTKJIOHEHHS OT PEXKUMOB pabOThI
TEXHOJIOTUYECKOTO 000pYIOBaHUS U TTApaMeTPOB TexHoJorunueckoro mporecca (ITK-11);

- CIOCOOHOCTBIO  TUIAHUPOBAaTh M MPOBOAUTH  (PU3MUECKHME U  XUMHUYECKHE
9KCIIEPUMEHTBI, TIPOBOAUTH 00pabOTKY MX pPE3yJbTAaTOB M OLIEHHWBATH MOTPEIIHOCTH, BBIIBUTAThH
TUIOTE3bl W YCTAHABIMBATH TPAHMUIIBI WX HPUMEHEHHUS, MPUMEHSITh METOIbl MaTeMaTH4YEeCKOTro
aHaJIu3a ¥ MOJICIIMPOBAHUS, TCOPETUUYCCKOTO U dKCIIepUuMeHTaIbHOro uccaenoanus (ITK-16);

- FOTOBHOCTBIO IMPOBOJUTH CTaHAApPTHbIE M  CEPTU(UKAIMOHHBIE HUCIBITAaHUS
MaTepHasIoB, U3CIUil 1 TeXHoJornueckux mporeccos (ITK-17);

- TOTOBHOCTBIO UCIIOJIb30BATh 3HAHNE CBOMCTB XMMHUECKUX 3JIEMEHTOB, COSIMHEHUH 1
MaTepHaaoB Ha MX OCHOBE JIUIS pelreHus 3aaad npodeccruonansuoi aesrenpaoctu (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHUS OCHOBHBIX (DM3MYECKHUX TEOPHM IS PEIIeHUs
BO3HUKAIOIMUX (PU3MUECKHUX 3a/a4, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I



MOHUMAHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALIMX 3a IMpeaesbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBIO H3Y4aTh HAyYHO-TEXHHUYECKYI0 HH(POpPMAINIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3aBepiiaronuM dTanoM oOydenust mo HampaBieHuto noaroroBku 18.03.01 Xwummueckas
TexHoJorus, npoduio «TexHomorus u nepepadoTKa MOJIUMEPOBY SIBISIETCS 3allUTa BBITYCKHOM
KBaJTH(HUKAIIMOHHOHN paboThI OakanaBpa.

B pesynbprare mNpoXOoKIEHUS TOCYNapCTBEHHOW WTOTOBOM aTTecTaluu (BBIMOJTHCHHUS
BBITTYCKHOM KBAJIM(PUKAIIMOHHON paOOThI) CTYICHT JOJIKEH:

3namo:

- IOPSIIOK OpTaHU3AINH, ITIAHUPOBAHUS U MPOBEICHUS HAyYHO-HUCCIIEI0BATEIbCKUX PadoT ¢
MCIIOJIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUM B TaHHOW 00JacTy;

- (pu3UKO-XUMUYECKUE OCHOBBI CHHTE3a TIOJTUMEPOB U MPUMEHSTh 3TH 3HAHUS Ha TIPAKTHKE;

- OCHOBHBIC TpPeOOBaHUS K MPEACTABICHUIO PE3yJIbTAaTOB MPOBEACHHOIO HCCICIOBAHUS B
BUJIC HAYYHOT'O OTYETA, CTAThU WM JOKIIAMA.

Ymemns:

- CaMOCTOSITENIbHO BBISBJIATH MEPCICKTHBHBIC HAMPABICHHUS HAYYHBIX HCCIICIOBaHUMH,
000CHOBBIBATh aKTYaJIbHOCTh, TEOPETUUECKYIO M TPAKTHUECKYIO 3HAUMMOCTh ITPOOJIEMbI, TPOBOAUTH
SKCIIEPUMEHTANIbHbIE  HMCCIEAOBAHUS, AaHATU3UPOBATh M  HHTEPIPETHPOBATH  IOJIyUYEHHBIE
pe3yNbTaThI;

- OCYIIECTBJISITh TIOUCK, 0OpAaOOTKY M aHajJu3 HayYHO-TEXHUUYECKOW MH(GOPMAIMH O TEMe
BBITIOJTHSAEMO paboThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPHUOOpaxX, OPraHU30BHIBATH MPOBEACHHUE IKCIIEPHUMEHTOB U
UCTIBITAHUH, IIPOBOIUTH MX 00pabOTKY U aHATM3UPOBAThH PE3YyIbTATHI.

Braoems:

- METOJOJIOTMEM UM METOJIMKOM TMPOBEICHUS HAYYHBIX HCCICIOBAHUN; HaBbIKAaMU
CaMOCTOSITEIbHOW Hay9HOU U MCCIIEA0BATEIIbCKON padOTHI;

- HaBBIKaMH pabOTHI B KOJUIEKTUBE, IUIAHUPOBATH U OPTaHU30BbIBATh KOJJIEKTHBHbBIC HAyYHbIE
HCCJIEIOBAHMsI; OBJIaZIeBaTh COBPEMEHHBIMH METOJAMM HCCIEAOBAaHUSA U aHaJU3a MOCTAaBJIEHHBIX
npobiuewm;

- CIIOCOOHOCTHIO pelIaTh IOCTABICHHBIC 3a/layd, WCIOJIb3ys YMEHHS H HaBBIKH B
OpTraHU3aIMN HAYIHO-HCCIIEA0BATEIHCKUX U TEXHOJIOTHUECKUX padoT.

3. KpaTkoe coep:kaHue rocy1apcTBeHHON UTOrOBOIi aTTeCTAIINHU

locynapctBenHast uTOroBas arrectanus OOydaloIIMXCS MO Mporpamme OakalaBpuaTa
MpOBOUTCSA B (hOpMe 3alIUThI BHIMTYCKHON KBanudukarmonHo padotsl (BKP). 'ocynapcTBenHas
uTorosas arrectanus B popme 3amutbl BKP mpoxoaut B 8 cemecTpe Ha 0a3e 3HaHHM, MOTy4YEeHHBIX
CTyNEHTaMH TpU H3YyYEHUU JUCHUIUIMH HampasieHus Kol ¥ HauMMeHOBaHUE HampaBlICHUS
MOJITOTOBKHU.

'ocynapcTBeHHass UTOrOBasi aTTecTallMsl OOyYaloImUXcs MO IMporpamme OakajgaBpuara —
3aIUTa BHITYCKHON KBATM(UKAITMOHHONW PaOOTHI TPOBOIUTCS TOCYAAPCTBEHHOMN YK3aMEHAITMOHHOM
KOMMCCHUEH.

Kontpons 3Hanuii oOywarommuxcs, momydeHHbIX npu ocBoennu OOII, ocymecTsisercs
nyrem nposenenus 3amuTel BKP u npucBoenus kBanudukammm «0akaiaBpy.

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU



[Iporpamma oTHOCHTCS K 0a30BOM 4acTu ydeOHOTO TiaHa, K 01oky b3 «["ocymapcrBeHHas
utoroBas arrecranus» (b3.5.01) u paccunrana Ha cocpenorodeHHoe npoxoxaeHue B 10 cemecTpe
(5 xypc) oOyuenus B oobeme 216 u (6 3ET). [Iporpamma npeamnoaraet, 4To 00y4aromecs MErT
TEOPETUUECKYIO U MPAKTUUECKYIO MMOATOTOBKY B 00JaCTU TEXHOJIOTHH U NEepepadbOTKU MOJIMMEPOB.

O6bem
Buze1 yaednoii paborsl B 3aueTHEBIX B akamem.
eIMHUIAX Jacax
Oo6masi TpyA10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 6,0 216
CamocronTesnnnast padora (CP) 6,0 216
Brimonnenue, Hanucanue u opopmienne BKP 6,0 216
Buja kourpoas: 3amura BKP - -
O6bem

Buabl yueOHoii padoThI
Ly P B 3agernsix | B acTpoHOM.

CAUHUIIaX qacax
Oo6masi TpyA10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 6,0 162
CamocrositesqbHas padora (CP) 6,0 162
Brimonaenue, Hanucanue u opopmiernne BKP 6,0 162

Bua xourpous: 3amura BKP - -




®akyabTatuBbl (PTH)
AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«IlepeBon Hay4HO-TexHHYecKOi auTepatypsp (PT/1.01)

1. Heap AMCHMIVIMHBI - MPHOOpPETEHHE O0YyYaromUMHCS 0OIIel, KOMMYHHUKAaTUBHON H
npodecCHOHATBLHON KOMITETEHIIUH, YPOBEHb KOTOPBIX HA OTAEIBHBIX JTanax sA3bIKOBOW MOJATOTOBKU
IIO3BOJISIET BBINOJIHATh Pa3IMUHbIE BHJBI NPOPECCHOHATIBHO OPHEHTHPOBAHHOIO IEPEBOAA B
IIPOU3BOJCTBEHHON U HAYYHOU IEATEIBHOCTH.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpamMme 0aKajgaBpuarTa
HOJIKeH:

Obaaoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIIOCOOHOCTHIO K KOMMYHHMKAIlMd B YCTHOW M NHCbMEHHOM (QopMmMax Ha pPYyCCKOM U
WHOCTPAHHOM SI3bIKaX JUIsl pEHICHUS 3aa4 MEKIUYHOCTHOIO U MEXKYJIBTYPHOTO B3aUMOJEHCTBHS
(OK-5);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAalLMI0, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIC;

- OCHOBHBIE TIPUEMBI IIEPEBOJIA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHUCTEMBI;

- JOCTaTOYHO€ JUI1 BBINOJHEHHsS NEPEeBOJAa KOJMYECTBO JIEKCMYECKUX  EIUHUIL,
(b pa3eoq0ru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBEAUECKUX PEATHA.

Ymems:

- IPUMEHITh OCHOBHBIE TPUEMBI IIEPEBOIA;

- OCYLIECTBIATH IHUCHMEHHBIM TEpeBOJ] C COONIONEHHEM HOPM  JIEKCHYECKOMH
HKBUBAJIEHTHOCTH, COOIO/ICHUEM I'PaMMaTUYECKUX, CHHTAKCHUECKUX U CTUJIMCTHYECKUX HOPM;

- 0 OpPMIISITH TEKCT TIepeBOIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYUIIECTBJIATH TMEpPEeBOA C COOJIOAEHHWEM HOPM JIEKCHYECKOW SKBHBAJCHTHOCTH,
COOIOICHHEM TPaMMaTHYECKUX, CHHTAKCUYECKUX M CTHJIMCTUYECKHMX HOPM TEKCTa IepeBojia U
TEMITIOPAJIBHBIX XaPAKTEPUCTUK UCXOIHOTO TEKCTA.

Braoemy:

- METOAMKOM MperepeBoAUECKOT0 aHAIN3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIIPUSITHIO
HCXOJHOTO BBICKA3bIBAHUS;

- METOAMKOW TOATOTOBKM K BBHIMOJHEHUIO IEPEBOAA, BKIIOYAs IMOMCK HH(pOpMAIMU B
CIIPaBOYHOM, CIIELUATIbHOM JINTEpAType U KOMIIBIOTEPHBIX CETHX;

- OCHOBAMM CHUCTEMBI COKPALLIEHHOW MTEPEBOIUECKON 3alIUCH IIPU BBIIIOJHEHUH IIEPEBOIA;

- OCHOBHOHM MHOSA3BIYHON TEPMHUHOJIOTUEN CIENUATIBHOCTH;

- OCHOBaMHU peepUpOBaHUS U aHHOTUPOBAHMUS JIMTEPATYPHI 110 CIIEIUATLHOCTH.

3. KpaTkoe cogeps;kaHue JUCHUILINHBI:

Beenenue. Ilpeamer m posib mepeBoja B COBpEeMEHHOM oOmiecTBe. Pa3nudnHbie BHABI
nepeBoja. 3a1auyu U MECTO Kypca B MOJATOTOBKE OakaiaBpa TEXHUKH U TEXHOJIOTHH.

Moayas 1.

1.1. CpaBHeHue nopsiiKa CJI0B B aHIVIMMCKOM U pyCCKOM IpensoxkeHusix. [lepeBon npocroro
MIOBECTBOBATEIBHOTO MPEIOKEHUSI HACTOSIET0, OYIYIIEro U MPOIIEeIIEr0 BPeMEHH.

OcobeHHOCTH TepeBO/ia BOMPOCUTENBHBIX U OTPULATENBHBIX MPEUIOKEHUH B Pa3IMUHBIX
BpEMEHax.



1.2 TlepeBon mpemnoxkeHuit Bo BpemeHax Indefinite, Continuous. Urenue u mepeBo1 1o Teme

"Xumug".

Moayas 2.
2.1. IlepeBox npemoxenuii Bo BpeMenax rpymn Perfect, Perfect
Continuous (yTBepauTeabHbIC, BONPOCUTEIbHBIC M OTpHLIATEIbHBIC (opMbl). OCOOCHHOCTH

yrIOTpe6J'IeHI/I$I BCIIOMOT'aTCJIBHBIX I'JIar0JIOB.

2.2 IlepeBox cTpaaaTenbHOTO 3a10ra. TpyaHbIE cllydau MepeBo/ia CTPaJaTesIbHOrO 3aJI0ra.
Utenue u niepeBos TeKCTOB 1o TeMe "Hayka u HaydHble MeTObI". AKTUBH3ALMS JIEKCUKHU

IMPOYHUTAHHBIX TCKCTOB.

pedb.

2.3. [lepeBoa NMpUAATOUHBIX MPEITOKEHUN.

[IpunaroyHble noIeKAILKE.

[Ipunarounbie ckazyeMmsble.

[IpunaTounble onpeaenuTenbHbIE.

[Ipunarounbie 06CTOATENLCTBEHHBIE, TPUAATOUYHBIE TOTIOTHUTEIbHBIE.

2.4. Tunbl YCIOBHBIX TIPEIJIOKECHUH, MPpaBHIa U 0COOEHHOCTH MX MEPEBO/IA.

[TpakTHka nepeBoa Ha MpuMepax TeKCToB 0 Xumuu, /[.U. Menoeneese, nayke u mexnono2uu.
2.5. IlepeBoa mpeasIOAKEHUM C Y4ETOM ITpaBHIIa COTJIacoBaHMs BpeMeH. [IpsiMast u kocBeHHas

2.6. PaznuuHble BapuaHThI IIepeBOa CYIIECTBUTEILHOIO B MPEJIOKEHHUU.

2.7. MopanbHbI€ TJIaroiibl U 0COOCHHOCTH MX TIEPEBO/IA.

Pa3BuTHe HaBbIKOB nIepeBoAa 1o TeMe "Hayka 3aBTpamiHero nHs".

2.8. CnenimanpHas TepMuHOJIOTHA 110 Teme "JlabopaTopus".

2.9. Coxkpamienusi. OcoOeHHOCTH UX TepeBoja. Pa3BuTre HABBHIKOB IEPEBO/IA HA MPUMEPE

TEeKCTOB 1o TeMe "Jlaboparopusi, u3MepeHus B XuMuu'".

Monyas 3.
3.1. Henmuunbie ¢hopmebl TI1arona.
Nudpunutu (HeompeneneHHass ¢opma rnarona). Ponb MHQUHHUTHBA B TNPEIOKEHUU U

BAapUAHTHI IEPEBOJIa HA PYCCKUH A3bIK. [IpruacTus u repynauil.

3.2. U"upUHUTHUBHBIE OOOPOTHI.
O6opor nmomnonHeHue ¢ WHGUHUTHBOM. BapuaHThl mepeBofa Ha PYCCKHH  S3BIK.

Tepmunosorus o teMe "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. O6opoT noexaiiee ¢ *HOUHATHBOM. Pa3udHble BApHaHTHI IEPEBO/IA.
Tepmunosiorus no teme "Xumuyeckass TEXHOIOTHS .

3.4. TlepeBo MpUYIACTHBIX 0OOPOTOB.

AGcomoTHbIH mpuyacTHEI OO0POT U BapUaHTHI IEPEBO/A.

Pa3BuTHe HaBBIKOB nIepeBoa 1o TeMe "Xumudeckasi TeXHoJaorus".

4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Buanbi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHMIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonrakThas pa6ora (KP): 0,44 16
Jlexuuu (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) - -




IIpooonsicenue madbauyvi

[Ipaktuueckue 3ansatus (I13) 0,44 16
CamocrositesbHas padora (CP): 3,34 120
Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,22 8
B ToM umciie mo cemecTpam:

3 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 72
KonTaktHas padora (KP): 0,22 8
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrosTeasHnasi padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT ¢ OlleHKOM 0,11 4

4 cemecTp
OO6masi TpyA0eMKOCTh JUCIHILJIMHBI B ceMecTpe 2,0 712
KonTaktHas padora (KP): 0,22 8
Jlexuuu (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrositesabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT ¢ OlleHKOM 0,11 4

O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 4,0 108
KonrakThas pa6ora (KP): 0,44 12
Jlexuuu (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrosiTesabHas padora (CP): 3,34 90
BuJ KOHTpOJISA: 3a4eT ¢ OLeHKOI 0,22 6
B ToM umciie mo cemecTpam:

3 cemecTp
O01as Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 2,0 54
KonTaktHas padora (KP): 0,22 6
Jlexuuu (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,22 6
CamocrositesabHas padora (CP): 1,67 45
BuJ KOHTPOJISA: 3a4eT ¢ OLeHKOI 0,11 3

4 cemecTp

O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 54




IIpooonscenue mabauyvi

KonraktHas pa6ora (KP): 0,22 6

Jlexmn (Jlek) - -

JlaGopatopHsbie pabotsl (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,22 6

CamocrositesbHas padora (CP): 1,67 45

Buja koHTpOJISI: 3a4eT ¢ OlleHKOH 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«['paxknaHckas 3aIMTa B Ype3BbIYaHBIX cuTyanusax» (®T/1.02)
1. Heab AMCUMILUIMHBI - TOJAITOTOBUTH CTYICHTA K OCMBICIICHHBIM MTPAKTUYECKUM JIEUCTBUSIM
no 00ecreyeHnI0 CBOeH Oe30MacHOCTH M 3alIUThl B YCJIOBHUAX BO3HUKHOBEHHS Ype3BbIYAHON
CUTYallM¥ TPUPOTHOTO, TEXHOTC€HHOTO ¥ BOEHHOT'O XapaKTepa.

2. B pe3yabTaTe uM3y4yeHHs MCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajaBpuara
HOJIZKeH:

Obaadams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIIOCOOHOCTBIO HCHOJB30BATh NMPHUEMbl OKa3aHHs INEpBOM MOMOIIM, METOMAbI 3allUTHI B
yCIOBUSX Ype3BbruaitHbix curyarmid (OK-9);

- BJIAJICHMEM OCHOBHBIMH METOJAMHM 3alllUThl IPOU3BOJCTBEHHOrO MEPCOHANa U HACEJIEHUs
OT BO3MOXKHBIX MTOCJICICTBHUI aBapwii, KatacTpod, cruxuiinbix 0eacrauii (OITK-6);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus Ipu pa3padboTke
TEXHOJIOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTHYECKUX MOCaeAcTBUI ux npumenenus (I1K-4).

3nams:

- XapaKTepUCTUKU TPUPOTHBIX OCNCTBUI, TEXHOTCHHBIX aBapwii W KaracTpod Ha
pazuanoHHO, XUMHUYECKH U OMOJIOTMYECKH OMACHBIX O0BEKTaxX, Mopakaromue (GpakTopbl OPYyrux
OITaCHOCTEM;

- OCHOBBI BO3JEHMCTBHSI ONAcCHBIX (PAKTOPOB UPE3BbIUAWHBIX CUTyalluii Ha 4YeJlOoBeKa U
IPUPOJIHYIO CPEy, AOMYCTUMBIE MpeAeNbHbIE KPUTEPUH HETaTUBHOTO BO3JCHCTBHUS;

- Mepsl 0e30macHOro TOBEACHUS TMpU MNpeObIBAHUM B pailloHax (30HaX) I0XKApPOB,
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

- crocoObl M CpeACTBAa 3alMTHl YEJOBEKA OT BO3JICHCTBHS MOpaKkaloUMX (PAKTOPOB
Ype3BbIYANHBIX CUTYAIUI IPHUPOTHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

Ymemy:

- WUCNOJb30BAaTh CPEACTBA 3AIUTHl OPraHOB JBIXaHUS M KOXH, MEIUIIMHCKHUE IS
CaMO3alllUThl ¥ OKa3aHUS MOMOUIH IPYTHM JIIOISIM;

- IPUMEHATH MEPBUYHBIE CPEACTBA MOXKAPOTYIIECHUS JIJIs JJOKATM3alKK U TYIICHUs ToXKapa,
BO3HHKIIIETO B ayIUTOPUH (J1aOOpaTopu ),

- OKa3bpIBaTh ce0e M JAPYrUM MOCTPAAABILIMM MEIUIMHCKYIO MOMOIIL C HCIOJIb30BAHUEM
TaOEIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEICTB.

Braoemy:

- mpuéMaMu MPOBECHHSI YACTUYHOM caHUTapHON 00pabOTKU MU BBIXOJIE U3 paiioHa (30HbI)
PazMOaKTUBHOTO, XUMUYECKOTO M OMOJIOTMYECKOTO 3arpsi3HEHU (3apaXKeHHs);

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UpEe3BbIUalHBIX CUTYaIUSX.

3. Kpartkoe cogep:xaHue TUCUMIIMHBI:

OmnacHocT  mpupomHoro xapakrepa. CruxuifHble O€ICTBUS, SBICHUS  TPUPOJIBI
pa3pyLIUTENbHON CUJIBI - 3€MJIETPSACEHHUs, HABOJHEHUS, CeJeBble MOTOKH, OIOJI3HHM, CHEXKHBIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BAJIbL, 3aCYXHU, yparaHol, OypH, moxapsbl.

OnacHOCTH TEXHOTCHHOTO XapakTepa. ABapuHM M KaTacTpo(bl Ha PagUallMOHHO ONAcCHOM
00BEKTe, XMMHYECKH OMNAacHOM OOBEKTe, OHMOJIOTMYECKH ONacHOM O0BEKTe; Ha TpaHCIOopTe
(’KEeJIe3HOIOPOKHOM, aBTOMOOWJIBHOM, PEYHOM, AaBHAIMOHHOM); Ha THAPOCOOPYKEHUSX; Ha
KOMMYHAJIbHBIX CHCTEMaX JKU3HEOOECIICUCHHUSI.



OnacHocTH BOGHHOTO XapakTepa. [IpuMeHnenue opyxusi MacCoBOro mopaskeHus (sIepHoro,
XUMHUYECKOT0, OMOJIOTMUYECKOTO), OOBIYHBIX CPECTB C 3aKUTaTEIHbHBIM HAIOJTHEHHEM, HOBBIX BUJIOB
OpyXHsi. 30HBI 3apaXKEHUS OT CPEACTB MOPAKEHUS U UX BO3JICUCTBHE Ha HACEICHUE U OKPYKAIOIIYIO
MPUPOJIHYIO CPENy.

[ToxxapHast 6€30MacHOCTh — COCTOSIHHE 3aIUIICHHOCTH HaCeNIeHUs, HIMYIIIECTBA, OOIIECTBA U
rocyznapcTa ot mnoxapos. [loxkapHasi onacHOCTb (MPUYMHBI BOZHUKHOBEHUS M0OKAPOB B 3/1aHUSX,
JecHble ToKaphl). Jlokanmm3anus W TyIIeHHE MoxapoB. [Ipocreiimme TEXHHYECKHE CpEeACTBa
noxxkapotymenus (oraerymutenu OI1 -8, OY-2) u npaBuia mojas30BaHus UMHU.

Komnnekc meponpustiii rpak1aHCKOM 3alIAThl HACETICHHUS.

Onosemenne u uHDOpMHUpOBaHWE HaceneHus 00 omacHocTH. [IpuHATHE HaceleHueM
curHanoB onosenieHus («Baumanue Bcem!», «Bo3ayimHas TpeBoray, «PaauanuonHas OnacHOCThY,
«XuMHUeCcKas TpeBoray, «OTO0o1 OMmacHOCTH») U IOPSAIOK IEHCTBUS 0 HUM. DBaKyallvs HaCelIeHUs
U3 30HBI omacHOCTH. CrocoOBl IBaKyalluu DKCTPEHHAs 3BaKyallds CTYACHTOB U3 ayJUTOPUU PU
BO3HUKHOBEHHH I10XKapa.

CpencrtBa uHAMBUIyaIbHON 3amuThl opranoB asixanus (I'TI-7, I'TI-7B, T'TI-9, P-2, V-2K,
PITA-1, PIIT'-67M, PY-60M, «®enukey, I'JI3K, AL, ATI-3, [13Y-K, UI1-4M, UII-5, UI1-6, KAII-
8), koxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeauITMHCKHE CPEICTBA 3AIIUTHI.

CpencTBa KOJUIGKTUBHOM 3alIMTHI HaceleHus. Ha3HaueHue, 3allUTHBIE CBOWCTBA YOCKUIII.
[IpotuBopanuanuonusie ykpeitust (IIPY, momzemHble NemexoaHble MEPEXOJbl, 3ariyOJeHHBIE
CTaHIIMU METPOMOJIUTEHA), MPOCTEUIINE YKPBITHS (TpaHIler, OKOIbI, MepeKpbIThie menn). [IpaBuna
3aHSTHS YOKUIIIA.

Okazanue nepBod MEAUIIMHCKON MOMOIIIM ITPU 0KOTaX, paHEHHSX, 3apakeHusix. [[posenenue
YaCTUYHOM CaHUTApHOW O0OpabOTKM KOKHBIX IIOKPOBOB 4YeJNOBEKa IIPU BBIXOJE U3 30H
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTHYECKOTO 3apakeHUs (3arpsi3HEHHs), U3 30H MOKapoB.

JlukBuaaus NOCIEACTBUIA Ype3BbIYAWHOW CUTyauuH. PanuanmoHHas W XHUMHUYECKas
pa3Bedka oyara TOpakeHUs (3apakeHus). ABapuiiHO-crmiacaTellbHble paboThl. CrernuaabHas
00paboTKa TEXHUKU, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIMS, IeTa3alusl, 1e3NHPEKIINs, Te3UHCEKIIHSL.

DKCTpeHHas 3BaKyallHsl U3 ayJUTOpUH (J1TabopaTopHuH) B YCIOBHUAX MOXKapa, paiualiioHHOrO,
XUMHUYECKOT0, OMOJIOTHYECKOT0 3arpsi3HEHUS] TEPPUTOPHH C UCIIOIBE30BAHUEM IIPOCTEHININX CPEACTB
samuthl («@enukcy, ['JI3K, nporusorasa I'TI-7 ¢ AI1T-3).

4. O0beM y4eOHO JTUCUMIIIIMHBI:

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUIAX Jacax
OO01mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0OHOMY IJIAHY 1,0 36
Konrakrthas padora (KP): 0,11 4
Jlexmm (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 0,78 28
Buja xoHTpoJisi: 3auer 0,11 4




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

eAMHHIIAX gacax
O01mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4eO0HOMY ILUIaHy 1,0 27
KonraktHas pa6ora (KP): 0,11 3
Jlexuuu (Jlek) - -
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesabHas padora (CP): 0,78 21
Buja xoHTpoJisi: 3auer 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«Teopernueckne ocHOBbI xXumMumw» (OT.03)

1. Heap qucuumianHbl: GOpMUPOBAaHUE Y CTYACHTOB MIPOYHBIX (PyHAAMEHTAILHBIX 3HAHUH B
00JIaCTH XMMUU Ha OCHOBE M3YYEHUS! OCHOBHBIX MOHATUI M 3aKOHOB XMMHUU C ONOPOM Ha TaOIUILY
anemenToB J|.1. MenneneeBa, Tabnuily pacTBOPUMOCTHU U Psil AKTUBHOCTH METAJUIOB. JlucuuminHa
«Teopernyeckue OCHOBBI XUMHUW» TOTIOJIHSAET M CIIOCOOCTBYET JIydllIeMy TOHUMAHUIO JUCIUILTUHBI
«O01m1as 1 HeoOpraHuvdecKass XUMHUSD»

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpaMme 0aKajgaBpuarTa
JOJIZKeH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHU:

- CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILINH B ipodeccnonanbHoi nestenbHoctH (OI1K-1);

- TOTOBHOCTBIO UCIIOJIL30BATh 3HAHUA O CTPOCHHUHU BCUICCTBA, IIPUPOIC XUMHUYECKOH CBSI3U B
PA3JIMYHBIX KJIAaCCaX XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ JJIs1 IIOHUMAaHUA CBOMICTB MaTCpuaJIOB 1 MCXaHU3Ma
XUMHYECKHX IPOIIECCOB, MPOTEKAOIINX B Okpyskatoiem mupe (OITK-3);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHWE CBOWCTB XMUMHUYECKUX JIJIEMEHTOB, COCIMHEHHH M
MaTepualioB Ha X OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi aestenpaoct ([1K-18).

Buame:

- OCHOBHBIEC 3aKOHBI XUMUH;

- CTPOCHHUE aTOMa U MEPUOINYECKUI 3aKOH,;

- OCHOBHBIE KJIaCChl HEOPTAHUUECKUX BEIIECTB;

- KIacCU(UKAITUI0 XUMAYECKUX PEaKIIHA;

- OCHOBHBIE THITBI XMMHYECKOM CBSI3H;

- POIIECCHI, MPOTEKAIOIINE B PACTBOPAX, U OCHOBHBIC TEOPHH KHUCIOT U OCHOBAHUH.
Ymems:

- COCTaBJIATH JJICKTPOHHBLIC Q)OpMYJ'IBI ATOMOB M OIIPCACIATH BAJICHTHOCTH M CTCIICHU
OKHCJICHHUSA B COCAUHCHUAX

- COCTaBJISITh (DOPMYJIBI HEOPTAaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB (OKCHJIOB, KUCIIOT,
OCHOBaHHH, COJIeH);

- COCTABJIATH YPAaBHCHUA XUMHYCCKUX peaKI_[I/Iﬁ Pa3IMYHBIX TUIIOB;
- IPOBOAUTH CTCXUOMCTPUYCCKUC PACUCTHI 10 YPABHCHUAM XUMHUYICCKUX peaKL[I/II\/'I;

- COCTaBJIATH q)OpMy.HBI KOMITJICKCHBIX COCHHHGHHﬁ, AaBaTb UM Ha3BaHUS W NpCJIaraTb
CIOCOOBI TIOJTYYCHHS.

Braoems:

- METOJaMHM OIIMCAHMS CBOMCTB BEIIECTB Ha OCHOBE 3aKOHOMepHOCTeﬁ, BBITCKAIOIIUX M3
NEPUOANICCKOro 3aKOHa 1 HepI/IOI[I/I‘ICCKOI\/'I CHUCTEMBI XUMHUYCCKHUX 3JICMCHTOB.



3. KpaTkoe conep:xkaHue TUCHUILINHBI:
Mooy 1. BBenieHue B XUMHIO.

OcHOBHBbIE TOHATUS XUMHUH. OCHOBBI aTOMHO-MOJIEKYJIIPHOIO YYEHMsI, BBIUYHCIICHUS
pa3MepoB U Macc aTOMOB M MOJIEKYJI, OTHOCUTENbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MACChl, MOJISIPHASI
Macca. 3aKOH IIPOCTBIX KPaTHBIX OTHOILIEHUH, 3aKOH COXPAHEHUS MacChl, IPOCTENHIINE BBIYMCICHUS
[0 ypaBHEHMSIM XMMHMYECKHX pPEaKUUi Ha “U30BITOK-HEAOCTaTOK . ['a30Bble 3aKOHBI, ypaBHEHHE
Knaneiipona — MenjeneeBa 1 BEIYMCICHUS HA €70 OCHOBE.

OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COeIMHEHUN. KUCIIOTBI M1 OCHOBAaHMS; COJIA: CPEIHUE,
KHCIIbIE, OCHOBHBIE, KOMIUIEKCHBIE. Kitaccudukanus u HoMeHknarypa. Jlucconnanus 371eKTpoJIuTOB
B BOJIHBIX pacTBOpax. AM(OTEpHbIE OKCUABI U TUAPOKCHIBI U OCOOCHHOCTH UX XUMHUECKUX CBOMCTB.
Kucnopoansie u 0ecKUCIOpOIHBIE KUCIOTHI U UX COJIH.

KoMmnexkcuble coemuHenus. OOmme CBEASCHUS O KOMIUIEKCHBIX  COCIMHEHMSIX.
KowmrmiekcooOpa3oBaTenb, JHMTraHabl, KOOPJAWHAIIMOHHBIE YHCA, JCHTAHTHOCTh JIMTAH[IOB,
BHYTPECHHSISI U BHEITHSS cpepbl KOMITJIEKCHOTO coennuenns. Kinaccudukaius KOMIUIEKCOB IO BUITY
KOOPAMHUPYEMBIX JUTraHzoB. HomeHkiaTypa KOMIUIEKCHBIX coeauHeHuil. IlpeacraBnenue 00
M30MEPHUH KOMIUIEKCHBIX COeTMHEHM. Peakiinu 00pa3oBaHust KOMIUIEKCHBIX COSIMHEHHIA, CBOWCTBA
KOMIIJICKCHBIX COCIUHCHHM.

OcHOBHbIE THUIIBI XUMHYECKHX peakiuil. Peakuuu oOMEHHbIE U  OKHUCIUTEIBHO-
BOCCTAHOBUTENbHbIE. THUMHYHBIE OKUCIUTETM M BOCCTAHOBUTENIM, HANUCAaHHE YpPaBHEHHM
MIPOCTEUIINX OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKIMil. THUIIBI OOMEHHBIX PEaKInid, TUIPOJIN3
COJIEN B BOJIHBIX PacTBOpax.

[Tepuonuueckuii 3axkoH J[.MI. MenneneeBa u mnepuoauueckue cBoicTBa. CoBpeMeHHas
dbopMynupoBKa MEPUOAMYECKOro 3aKoHa. [lepumonmyeckasi cuctemMa U €€ CBSI3b CO CTPOCHUEM
aToMoB. [Ipeacka3zanue CBOMCTB Ha OCHOBE MEPUOIUYECKOTO 3aKOHA. ATOMHbBIE U HOHHBIE PAIUYCHI.
VY CII0BHOCTh 3TUX MOHATUU. M3MeHeHune paanmycoB aTOMOB MO Nepuoauyeckoil cucreme. MoHHbIe
pPaAnyChl U UX 3aBHUCHUMOCTH OT 3JIEKTPOHHOTO CTPOCHHS aTOMOB M CTEIIEHU OKUCICHMS. DHEpPrus
HOHU3alMU U CPOACTBO K BJICKTPOHY. 3aKOHOMepHOCTI/I B USMCHCHUU SHCPIrUH MOHHU3ALINU. CxeMa
Koccens JJIA O6’b$ICHeHI/I$I OTHOCHUTEJIBHOM CHJIBI KUCJIOT U OCHOBAHUH. Hpe,Z[CTaBJIeHI/Ie O MEeToaax
cpaBHUTENBHOTO pacuera M.X. KapanerssiHia. 3HaueHUE NEPUOANIECKOTO 3aKOHA.

Mooynb 2. Xumuyeckast CBsI3b.

Tunel XUMHUYECKOW CBA3U. IJIEKTPOOTpPUIATENbHOCTh. KOBaJleHTHAass U WOHHAs CBA3b.
CBoiicTBa KOBaJEHTHOM CBSI3U: HANPABIEHHOCTh M HAchIlaeMoCTh. [lonsipHas KoBajieHTHAs! CBSI3b.
XapakTepuCTUKU KOBAJICHTHOW CBSI3U: JJIMHA, TPOYHOCTH, BAJICHTHBIE YIJIbl. [[TMHBI OIMHAPHBIX U
KpaTHBIX CBsizei. D (PeKTUBHBIC 3apsibl aTOMOB B MOJIEKYyJax. JIMMOJbHBI MOMEHT. J{UmoasHbIe
MOMEHTBI M CTpO€HUE MOJeKyJl. MoHHas CBSA3b Kak MNpEAesIbHBIN Clydail KOBAJICHTHOM CBSI3H.
HeHarnpaBneHHOCTP M HEHACHIIIAEMOCTb HOHHOW CBs3U. [lonspu3anust MOHOB. 3aBHCHUMOCTH
NOJISIpU3allMd MOHOB OT THUIA 3JIEKTPOHHOM CTPYKTYpBI, 3apsia W paauyca HOHOB. BnusHue
NOJISIpU3allid Ha CBOMCTBA BELIECTB. MEXMOJEKYIsIpHAs W BHYTPUMOJICKYJISIpHAs BOJOPOJIHAS
CBSI3b. DHEPrusl U JJMHA BOJOPOAHOU CBSI3U. BiusiHue BOJOPOAHON CBSI3M Ha CBOMCTBA BEILIECTB.
Merannuueckas CBs3b W ee cBoWcTBa. OOImMe TPEICTaBICHHUS O MEXMOJICKYIIPHOM
B3aUMOJICHCTBUH.



Mooy 3. CBolicTBa pacTBOPOB.

PactBopel u B3aumMoOAeNCTBHS B pacTBopax. Teopum kuciaor u ocHoBanui. IIponeccsl,
COTPOBOXKAAIOIINE 00pa30BaHUE KUIKUX HUCTUHHBIX PACTBOPOB HEDJIEKTPOJIUTOB U AJIEKTPOJIUTOB.
XapakTeprucTHKa MEXYaCTUYHBIX B3aMMOJACHCTBHIM B pacTBopax. [IpencraBienue o coyibBaTaluu.
WneanpHble U peaibHbIE PACTBOPHI. AKTUBHOCTH; KOA(PGUIIUEHT aKTUBHOCTH KaK Mepa OTKJIOHEHHUS
CBOWCTB KOMIIOHEHTa PEaJbHOTO pPAaCTBOpa OT €ro CBOMCTB B HJCaIbHOM pacTBope. Peakuuw,
MIPOTEKAIOIIKE B PACTBOPAX.

Henocrarounocts Teopun Appenunyca. [IpoToHHas Teopusi KUCIOT U OCHOBAHUI; KOHCTaHThI
KUCJIOTHOCTH M OcHOBHOCTH; mmikaina pKa m pKB. KoncTanta aBTOmpoTONM3a pacTBOPUTEIIA.
Huddepennupyronyme 1 HUBEIUPYIONMIE pacTBOpUTENH. [loHsITHE 00 SJIEKTPOHHOM TEOPUU KUCIIOT
Y OCHOBAHUHU.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUIaxX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas pa6ora (KP): 0,22 8
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHbie padoTh (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasHnasi padora (CP): 1,67 59,8
Buja xonTpoJisi: 3auer 0,11 4
Ob6Bvem
Buabl yueOHol padoThI B 3auernbix | B actpoHOoM.
eIMHUTIAX qacax

OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 54
KonTaktHas padora (KP): 0,22 6
Jlexmmn (Jlek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesbHas padora (CP): 1,67 45
Bua KOHTpoOJSA: 3a4eT 0,11 3




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«BBenenue B Marematuky» (O®T/1.04)

1. Heap aucnunauHbl: GopMupoBaHHe y OakanaBpa 0a30BBIX MaTeMaTHMYeCKUX 3HaHUM,
HEOOXOUMBIX IS TaTbHEHUIIIEero H3y4eHus pas/IesioB BBICIICH MaTeMaTUKH. A TakxKe, Ui U3YICHUS
psna oOIIeHAYYHBIX TUCIUIUIMH U JUCHHUTUIHH MPO(EeCCHOHATHHOTO IIUKJIA.

2. B pe3yabTaTe u3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajappuara
JMOJIAKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHWPOBATHh U MPOBOJIUTH (PU3UYECKHE U XUMHUYECKHE DKCIEPHUMEHTHI,
MPOBOANTH OOpaOOTKY WX pE3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBHUTaTh THUIIOTE3bI H
YCTaHABJIMBATh TPAHMIIBI MX TPUMEHECHHUsS, NPUMEHITh METOJIbl MATEMaTHYECKOTO aHaiu3a H
MOJICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 rccienoBanus (ITK-16).

3Hamu:

- OCHOBHBIC METOJIbl MCCJIEJOBAHUS 3JEMEHTApHBIX (DYHKIMH, MX CBOMCTBa M Tpadukwy,
TOKJECTBEHHBIE NMPEoOpa3oBaHUs anreOpanyeckux U TPUTOHOMETPHUECKUX BBIPaKEHHUH, CIIOCOOBI
pelieHs] ypaBHEHH U HEPaBEHCTB, JIEMEHTHI TEOPUU YHMCENl, BKJIIOYAsi KOMIUIEKCHbIE 4HCia, U
TEOPHH MHOXKECTB, OCHOBBI aHAIMTUUECKOW TEOMETPUH, BEKTOPHOHN U JIMHEHHOU anreOphl.

Ymemu:

- IpUOOpETaTh HOBbIE MATEMAaTUUECKUE 3HAHMSI, UCTIOJIb3YSl COBPEMEHHBIE 00pa3oBaTeIbHbIC
¥ HH(POPMAIIMOHHBIE TEXHOJIOTHH, COCTABIIATh MaTEMAaTHUECKUE MOJICIIN TUITOBBIX 33714 U HAXOJUTh
CHOCOOBl MX pEIICHUI; yMETh NMEepPeBOJUTh HAa MAaTEeMaTHYECKUU S3BIK MpPOCTEUIIHe MpoOIeMBl,
IIOCTaBJIEHHBIE B TEPMHUHAX JIPYTUX MPEAMETHBIX 00JacTel, U UCIOJIb30BaTh IMPEBOCXOJCTBA ITOU
nepeopMyIUPOBKY JUISl UX PEIICHUS.

Braoemy:

- MareMaTU4eCKOM JIOTMKOH, pa3BUTBIMU Yy4YeOHBIMH HaBbIKAMH U TOTOBHOCTBIO K
IPOJOJDKEHUIO 00pa3oBaHMs, YMEHHEM YHUTATh W aHAJIU3UPOBaTh Y4eOHYIO MaTeMAaTHYECKYIO
JUTEpPaATypy, NEPBUUYHBIMA HAaBbIKAMU U METOJAMH PEIICHHUS MaTEMaTHMYECKHUX 3a7ad JUCLUIUIMH
npo¢eCCHOHATBHOTO IIUKJIA U JUCHUIUIMH TPOQUILHON HAPaBIEHHOCTH.

3. KpaTkoe coep:kaHue IMCHUIIUHBI:

Beenenne. Ilpenver m meroasl mareMaTuku. ONKMCcaHWE OCHOBHBIX pas3fesioB Kypca.
TpebGoBanus mpu U3y4yeHUN Kypca.

Moayabs 1. DjeMeHTHI TeOpMH 4YHCeJ MW TEOPUHM MHOKecTB. JlelicTBUSL Haa
MHOro4wjeHaMiu. OCHOBHbIC THIIbl YPABHCHHH M HEPaBEHCTB, MeTOAbl MX pemeHusi. Yucia
(uenble, OTpULATENbHBIC, BEIIECTBEHHbIE). AOCONIOTHAs BEIMYMHA JICHCTBUTENBHOTO YHCIA.
KommnekcHele uncna. Onepanuu Hajg HUMU.  MHOXKECTBa M OlepallMM HaJ HUMH. DJIEMEHTBI
MHO’KECTBA, IIOJAMHOKecTBa. YnciaoBble MHOkecTBAa. Dopmyinsl Myaspa u Oinepa. 13Bneuenne
KOpHS N-OM CTENEHHM U3 KOMIUIEKCHOrO 4HCia. PerieHue ypaBHEHUN KBAaJpaTHBIX M BBICIIUX
nopsakoB. ParmonaneHast 1po6s. OcHOBHAs TeopeMa anreOpbl. TpuroHoMeTpudeckue ypaBHeHUS U
HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUs U HepaBeHCTBA. Iloka3aTenbHble  ypaBHEHUS U
HEPaBEHCTBA. PelieHne ypaBHEHN U HEPABEHCTB CMEIIAHHOTO THIIA.

Moayab 2. ®@yukuuu u ux cBoicTrBa. Ilpocreiimme 3jeMeHTapHbIEe (YHKIIHMH.
Hexoropsbie BONPOCHI IVIAHUMETPHHU U CTEPEOMETPHH. AHATUTHYECKAs] TeOMETPHS.

[Monsarus ¢ynxnuu. MccnenoBanue ¢yakmun. CrnocoObl 3amanus (ynkiuil. OOpaTHbIe
¢ynkunu. CBoiicTBa 53JIEMEHTapHBIX (YHKLIHUH. (TMHEWHBbIe, KBaJpaTHYHBIC, CTEICHHBIE,



MoKa3aTelbHble, JIorapupMUUecKrue, TPUTOHOMETpPHUYECKHEe U Jpyrue) MeTon KoopAauHAT Ha
IJI0CKOCTH. JlekapToBa MNpsSMOYrojibHAsi CHCTEMa KOOPAMHAT, MOJIIpHAas CUCTEMa KOOPAWHAT.
Paccrosnue mexay nByMs Toukamu. JlerieHre oTpeska momnoyiaM. Yroi MexXay IByMs NpsIMbIMHU Ha
MJIOCKOCTH. Y CIIOBHS MAPAJUIETbHOCTH U NEPIICHAUKYISIPHOCTH MPSMBIX. Y paBHEHUS MPSIMOU JIMHUHU
HAa TUIOCKOCTH: 001IIee, ¢ YIIIOBBIM KO3 (HUIIMEHTOM, TPOXOIAIICH Yepe3 JaHHYIO0 TOUKY B 3aJaHHOM
HaIpaBJICHUHU, IPOXOIAIIECH Yyepe3 ABE JaHHbIE TOUKHU. PaccTosHue oT TOUKM A0 mpsimoil. KpuBbie
BTOporo mnopsaka. KaHoHuueckue ypaBHEHUS U TpadUKH OKPYNKHOCTH, SJUIMICA, THIEPOOIIBI,
napaboIbl.

Monayas 3. BekTopHas ajareopa.

Bekropsl. Moaynb BekTopa. OpThl, HapaBsiOLMe KOCUHYChl. Onepaliuu HajJ BEKTOPaMH.
CkansipHOE POM3BEEHHUE IBYX BEKTOPOB. BekTopHOE npon3BeieHne AByX BEKTOpoB. CMelIaHHOE
MPOU3BEJICHUE TpeX BEKTOPOB. DU3NUECKOE M TEOMETPUUYECKOE MPUIOKEHUE BEKTOPHBIX
IIPOU3BEICHUN.

Monyasb 4. JIuneiinas aaredpa.

Martpuiel. Onepanuy HajJ MaTpullaMd. DJIEMEHTapHbIE MPeoOpa3oBaHUS CTPOK MATPHIIBI.
[IpuBeaeHne MaTpuibl K CTyleH4YaToMy BuUAy W BuAy [aycca. Panr marpuusl. Onpenenurtenb
MaTpuilbl U ero cBoicTtBa. OOparHas maTpuia. PemeHue cucTeM JIWHEHHBIX anredpandecKux
ypaBHEHHMI (C mOMOIIIBI0 00paTHOM MaTpulibl, MeTozioM ["aycca, meronom Kpamepa). [Ipencrasnenue
0 JIMHEWHBIX BEKTOPHBIX MpocTpaHcTBax. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUYCHUS
MaTpPUIIBI.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas pa6ora (KP): 0,22 8
Jlexmn (Jlek) 0,11 4
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,11 4
CamocrosTeasnasi padora (CP): 1,67 59,8
Buja xoHTpoJisi: 3auer 0,11 4
O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponowm.
eIMHUTIAX qacax

OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 54
KonTaktHas padora (KP): 0,22 6
Jlexmmum (Jlek) 0,11 3
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,11 3
CamocrositesabHas padora (CP): 1,67 45
Bua KOHTpoOJSA: 3a4eT 0,11 3
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